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THE WESTINGHOUSE AIR BRAKE 
AND ITS WORKINGS. 

The vast and UDexampled use of the Air Brake 
makes a clear knowledge of it of vital import- 
ance to every one actively interested in the 
movement of trains. In order to bring this 
about more fully, I have prepared, as a supple- 
ment to " The Science of Railways " the accom- 
panying plates and descriptive matter, illustrating 
and explaining the Westinghouse Quick Action 
Automatic Brake Apparatus. 

It embraces the latest improved appliances and 
such as the Westinghouse Company includes 
under that head. 

The diagrams, therefore, will be found espe- 
cially interesting and valuable to all who have 
occasion to use or make a study of such matters. 

Nothing could be more clear than the cuts and 
the explanations that accompany them, as they 
have in the main been prepared under the im- 
mediate eye of the Westinghouse Company. 

The rapid increase in the use of the " High- 
Speed Brake" in fast express service, and the 
favorable results obtained in handling heavy 
trains on mountain grades by the employment of 
the High-Pressure Control Apparatus (Plate G 49) 
lend especial interest to the accompanying illus- 
trations of these devices, to which the attention 



4 THE AIR BRAKE AND ITS WORKINGS. 

of the student in such matters is especially 
directed. 

Attention is also directed to Plate G 1 which 
illustrates the entire brake, and to the colored 
Plates, G 2, G 3 and G 35, which show the appli- 
cation of the various parts of the apparatus to 
the engine, tender and cars. The cuts that fol- 
low show, in detail, the various parts which go 
to make up the complete machine. 

In additioQ to the air brake the Train Air 
Signal Apparatus is also portrayed herein. See 
Plate F 33. 

A carefully prepared index will be found on 
pages 5 and 6. 

In Volume 1, Chapter 6, of the ** Science of 
Railways," the evolution of the brake is illus- 
trated, followed by a carefully prepared account, 
with attendant cuts of the air brake and its con- 
struction and management. It is again referred 
to with considerable particularity in Volumes 4 
and 12 of the same work. This supplement, I 
beg to state, is not intended to supersede what is 
said in the "Science of Railways" in regard to 
the air brake, but to be auxiliary thereto, for the 
better elucidation of this very complex and im- 
portant feature in the operation of trains and in 
the mechanical department of railroads. 

M, M. Kirkman. 



RULES REGARDING THE OPERATION OF 

THE AIR BRAKE. 

Information and rules on the following points 
will be found in the "Science of Railways/' in the 
volumes and at the pages indicated: 



The F*lrst Form of Air Brake 

How to Use the Air Brake 

General Instructions to Enginemen 

Making up Trains and Testing Brakes 

Application of Air Brake in Service 

Application of Air Brake in Emergency 

When Brakes are Applied from an Unknc^wn Cause 

Braking by Hand , 

Cutting out Brakes 

Double Headers 

Extra Hose 

Sliding Wheels 

Additional Instructions to Engineers 

Test of Brakes 

Defective Car 

Running Position 

Clean Valves 

Pump stopped 

Air Signal 

Handling Trains 

To Release a Part Air Train While Moving 

Train Parted, etc 

Avoiding Over Reductions 

Passenger Trains 

To Avoid Sliding of Wheels 

General Instructions to Trainmen 

Making up Trains and Testing Brakes 

Dse of Hand Brakes 

Detaching Engine or Cars 

Frozen Couplings 

Brakes Sticking 

Train Breaking into Two or More Parts 

Cutting out the Brake on a Car 

Conductor's Valve 

Burst Hose 

Call for Brakes 

Brakes Not In Use 

Pressure Retaining Valve 

Reporting Defects to Inspectors 

Extra Hose 

Additional Instructions to Trainmen 

Blow out Hose 

Coupling and Uncoupling 

Discovering Leaks 

Emergency when Service is Intended 

Chamng 

Air Cocks 

CaisCutOut. ,... .' 

Disabled Cars 
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Hand Brakes on Air Braked Cars, 

Releasing Brakes 

Triple Valve Blowing 

Retainer Stopped Up 

Leav ngr Train at Terminals 

Test Brakes After Change ^ 

Operating Train Air Signal 

General Instructions to Engine House Foremen and 

Inspectors 

Air Pump 

Pump Governor 

Engineer's Brake Valve 

All justment of Brakes • 

Brake Cylinders and Triple Valves 

Draining 



VOLUME 



General Instructions to Car lubpectors 

Making up Trains and Testing Brakes 

Cleaning Cylinders and Triple Valves 

Adjustment of Brakes 

Braking Power 

Repair Parts 

Hanging up Hose 

Responsibility of Inspectors 

Pull Description of the Air Brake and its Parts Fully 

Illustrated 

Instructions to Switchmeu and Yardmen 

Cause of Leaks 

*'Bleeding of Train" 

Car Design 

Brake Cylinders 

Stiff Brake Rigging 

Hand Brake 

Braking Power 

Brake Hangers 

Style of Brake 

Piping 

Locomotive Design 

The Main Reservoir 

The Steam Brake 

Brake Cylinders 

Braking Power 

Piping 

Metallic Gaskets 

Location of Air Pumps 

Pump Packing 

Tender Brake 

Rep ilrs on Locomotives 

Air Signal 

Repairs on Cars 

Yard Testin? Plants 

Triple Valves ^ 382 

The Sweeney Brake 1 383 

Air Brake Examination, 

Questions and Answers XII 100 
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INDEX. 

Paos 

Air Pump ... 8 

Air Gauge, Duplex and Semaphore 14 

Air Strainers 14,40,44,68 

Angle Fittings 14,44 

Angle Ckxsks ^ , 40,68 

Automatic Brake Equipment, Diagramatic Illustration Opposite 6 

Brake-Pipe Air Strainer 40, 58 

Car Discharge Valve Opposite 42 

Car Cylinders, Passenger 34, 88, 39 

Car Cylinders and Reservoirs, Freight 50 to 56 

Cleaning Tool, for Coupling Groove 58 

Conductor's Valve *. 40 

Cross Heads 23 

Cut-Out Cocks 40, 44, 58, 66 

Cylinder Head Types 17 

Drain Cock 14, 24 

Driver Brake Cylinders 18, 19, 20, 21 

Dummy Couplings 40, 44, 58 

Duplex Pump Governor " 64 

Engineer's Brake Valve 10 

Engine and Tender Brake Apparatus, Detail Parts 14 

Feed Valve 10 

Feed Valve Pipe Bracket 66 

Flexible Hose Connection for Truck-Brake Cylinder 66 

Freight Car Brake Equipment Opposite 46 

Freight Car Brakes, Cylinders and Reservoirs 50 to 56 

Freight Car Brake Apparatus, Details 58 

High-Speed Brake Opposite 70 

High-Speed Automatic Reducing Valve 60 

Hi«h Pressure Control Opposite 68 

High-Speed "Plain Triple Valve 62 

High-Speed and High-Pressure Control, Detail Parts 66 

Hose and Fittings 40, 44, 58, 66 

Locomotive and Tend er Equipment Opposite 6 

Passenger-Car Brake and Train Air Signal Apparatus Opposite 6 

Passenger-Car Fixtures, Details 40 

Papsenger-Car Brake Cylinders ^, 38, 39 

Plain Triple Valves 26, 28, 62 

Pressure Retaining Valve 58 

Pump Governor 12, 64 

*uick-Action Freight Triple Valve 48 

Juick- Action Passenger Triple Valve 22, 36 

Reducing Va ve Opposite 42 

Release Valve 58 

Retaining Valve 58 

Reversing Cock 66 

Reservoirs 24 

Reservoir Unions 14 

Reservoir Drain Cock 14, 24 

Safety Valve 66 

Signal Valve Opposite 42 

Signal Whistle Opposite 42 

Signal Pipe Air St- ainer 44 

Slide- Valve, Feed Valve 10 

Steam Valve 14 

Tender Drain Cup 14 

Tender-Brake Cylinder 30 

Train Air Signal Equipment Opposite 42 

Train Air Signal, Detail Parts 44 

Triple Valve, Plain 26, 28 

Triple Valve, Quick-Action Passenger 32, 36 

Triple Valve, Quick-Action Freight 48 

Triple Valve, High-Speed 62 

Truck-Brakt Cylinder 22 
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PLATE G 1. 

Diagramatic Illustration of the Westinghouse 
Quick-Action Automatic Brake. — Opposite. 

PLATE G 2. 

Westinghouse- American Locomotive and Tendei 
Equipment. — Opposite, 

PLATE G 3. 

Westinghouse Standard Passenger Car Brake and 
Signal Equipment. — Opposite. 
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PLATE P4. NINS AND ONB-HALF INCH AIR PUMP. 1 




PLATE P4. 



NINE AND ONB-HALF INCH AIR PUHP. 



No. 1 . Nine aiul One-balf inch Air Pump, complete— 



He. 

60. Top Head, complete (includes one 

each of Nos. 72, 73, 74, 75, 7G, 83, 
/ 84, 85, 108, and 109, and 8 of No. 
110) 

61. Steam Cylinder, complete (in- 

cludes one each of Nos. 90, 91,92, 
93 and 94, and 2 of No 105). 

02. Center Piece, complete (includes 
2 each of Nos. 95, 96, and 97, and 
one of No. 98). 

63. Air Cylinder, complete (includes 

4 of No. 86, 2 each of Nos. 87, 88, 
and 89, and one each of Nos 90, 
91,92, and 106). 

64. Lower Head. 

65. Steam Piston and Rod (includes 2 

each of Nos. 67, 68. uud 70. and 
one of No. 69). 

66. Air Piston, complete (includes 2 

of No. 67). 

67. Piston Packing Ring 

68. Piston- Rod Nut 

69. Reversing- Valve Plate 

70. Reversing- Valve- PI ate Bolt 

71. Re versing- Valve Rod. 

72. Reversing Valve. 

73.. Reversing-Valve-Chamber Bush. 

74. Reversing-Valve-Chamber Cap. 

75. Main-Valve .Eush. 

76. Main Valve, complete (includes Nos. 

77, 79. and 81. and 4 of No S2). 

77. Large Main-Valve Piston (in- 

cludes 2 of No. 78). 

78. Large Main -Valve- Piston Packing 

Ring 

79. Small Main-Valve Piston (in- 

cludes 2 of No. 80). 

80. Small Main-Valve- Piston Packing 

Ring. 

81. Main-Valve Stem. 



No. 

82. Main-Valve-Stem Nut. 

83. Main Slide Valve. 

84. Right Main-Valve Cylinder Head. 

85. Left Main- Valve Cylinder Head. 

86. Air Valve. 

87. Air- Valve Seat. 

88. Air- Valve Cage. 

89. Valve-Chamber Cap. 

90. One and One-fourth inch Union 

Stud. 

91 One and One-fourth inch Union 

Nut. 

92. One and One-fourth inch Union 

Swivel. 

93 One-inch Steam- Pipe Stud. 

94. Governor Union Nut. 

95. Stuffing Box. 

90 Stnffing-Box Nut 

97. Stuffing-Box Gland. 

08. Air-Cylinder Oil Cup. 

99 Sliort Cap Screw (S"xir) 

100 ^.ong Cap Screw (§"x6D 

101 Upper Steam-Cylinder Gasket 
102. Lower* Steam-Cylinder Gasket 
103 Upper Air-Cylinder Gasket 

104. lK>wer Air-Cyhnder Gasket. 

105. Drain Cock. 
lOG Air Strainer. 

107. One-inch Steam-Pipe Sleeve 

108 Left Main-Vaive-Head Gasket 

100 Right Main-Valve-Head Gasket 

110 MainValve-Head Bolt {^"xM") 

111 Cap Screw (rx2'). 

112 Cylinder- Kead Plug. 

113. Packing and Cap-Nut Wrench . 

114. Air- Valve-Seat Wrench. 
115 Air- Valve-Cage Wrench 
lie. Cap-Screw Wrench. 



Th« aooompaivying cnt illustrafes the Standard 1 '2-inch Air P\tnip. which is usnally located 
<m the right side of the locomotive. A speciar'Lefl-hund 9 1/2-inch Air Pump" is also manufactured 
As its name indicates, it is designed for Installution on the left side of the locomotive; but all its parts 
nre inter<changeat))le with those of the Standard Pump, and its steam and exhaust-pipe connections have 
I so arranged that it can b« snbstitated for the same and used on the right side if desired. 



PLATE 06. 

ENQINEER-S BRAKE V^ 




PLATE 6. 



6NQINBER'5 BRAKE VALVe. 



No. 100. Brake Valve with SUdc- Valve Fee<l Valve, Onc-Tuch Cut-out Ck>ck (Fig 0» 
Plate G32), »u<l Equalizing Reservoir (Fig. 4, Piate:023) Complete. 



JTo. 1. Brake Valve proper (without Feed- Valve Attachment); covers Nos. 2 to 32* 

inclusive. 



N*. 


■ 


No. 




2. 


Valve Body. 


18. 


Piston Valve (includes No. 19). 


3. 


Rotary -Valve Seat 


19. 


Piston Ring. 


4. 


Bottom Case. 


20. 


Three-eighths inch Union Nut. 


5. 


Bottom Cap. 


21. 


Three-eighths inch Union Swivel 


6. 


Jam Nut. 


22. 


Exhaust-Pipe Fitting 


7. 


Top Nut. 


23. 


OnC'inch Union Nut. 


8. 


Handle(includesNos.9,lO,and 11). 


24. 


One-inch Union SwivW. 


9. 


Handle Bolt. 


25. 


Holding Nut. 


10. 


Handle-Bolt Spring. 


20. 


Gauge-Pipe Fitting. 


11. 


Handle-Bolt Screw. 


27. 


Feed- Valve-Case Gask«J.. 


12. 


Rotary -Valvo Key. 


28. 


Half-inch Nut. 


13. 


Washer. 


20. 


Half-inch Bolt. 


14. 


Rotary Valve. 


30. 


Fced-Valve Stud. 


15. 


Gauge-Pipe Tee. 


31. 


Upper Gasket. 


16. 


One-fourth inch Union Nut. 


' 32. 


Lower Gasket. 


17. 


One-fourth inch Union Swivel. 








No. 50. Slide-Vnlve Feed Valve, comi 


)lete; < 


covers Nofl. 51 to 07, inclusive* 


51. 


Feed- Valve Body (bushed). 


60. 


Regulating-Valve Spring. 


52. 


Flush Nut. 


01. 


Jlcgulating-Valvo Cap Nut. 


53. 


Cap Nut. 


62. 


Spring Box. 


54. 


Supply-Valve Piston. 


03. 


Diaphragm Ring. 


55. 


Supply Valve. 


04. 


Diaphragm Spindle. 


56. 


Supply-Valve Spring. 


05. 


Regulating Nut. 


57. 


Diaphragm (2 pieces). 


00. 


Check Nut. 


58. 


Supply-Valvc-Pistoa Spring. 


67. 


Regulating Spring. 


69. 


Regulating Valvt. 
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PLATE Fr. 

ON&INCH PUMP UOVERNOR. 






PLATE F7, 




ONE-INCH PUnP QOVERNOR. 




No. 1. Oiio-lncli Pomp Governor, compl«(to» 


n*. 




No. 




25. 


Steam-Valve Body 


35. 


Waste-Pipe Stod. 


26. 


Steam Valve. 


30. 


Waste-Pipe Union Not 


27. 


Cylinder Cap. 


37. 


Diaphragm Body. 


28. 


Oovernor Piston (includes No. 29). 


3S. 


Spring Box. 


29. 


Piston Packing Ring. 


39. 


Cap Nut. 


80 


Governor-Piston Nut. 


40. 


Regulating Nut. 


81. 


Governor-Pislon Spring. 


41. 


Regulating Spring. 


82. 


Steam-Valve Cylinder (includes 


42. 


Diaphragm, complete. 




No. 35 and 36). 


43. 


Diaphragm King. 


88. 


One-inch Union Nut. 


44. 


Union Nut. 


il 


One-inch Union Swivel. 


45. 


Union Swivel. 
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Plate Q9. detail pasts op emtNe and tender bttkus awabaivs. 




OBTAIL PUTS OF 

Fia. 1. 



ENQINB AND TENDER BRMCB APPARATUI. 



F10.2. 
SaDHphore Air OuifV. 



hj Oae-half luch Bmke- 



2. Strainer Badv. 

3. Ooe-iach Union SwItiI. 
4 UnioD Nui. 

6. Union G&skel. 

6. Stniner. 

Tia. *. 
Onc-lacli BUMn V>ln, esmpCi 

8. H«[idWh*flL 

3. Valve Btam. 

4. Packing Nat. 

6. Packing Oland. 
e. NcckPiBCB. 

7. Union Nut. 
«. Valve Body. 

9. Onion ewivel.»* 

10. Valve Siud • 

11. Hsnd- Wheel Screw 

12. Hand-Wheel Washer 

13. Band-Wheel Sgckst. 

14. Steam-PipnSon,!!. 

Fra. B. 
FklB Triyle-Tatve SnKkM, 



Fio. S. 

Tender Drain Cap, coBi^elet 



Flo. 7. 
Plain Triple- Valve «lppl& 

Fio. 8. 



2. Union Swivel. 

3. Union Nat. 

4. Union Stud. 

Fw 10. 
Ooe-lnct QciwrvDlr Caka>> f 



PiO. 11. 
Olio anil One-fDurtb Inch R 
Villon. coDipXte. 

Union Swivel. 
Union Nut 
Union Stui 



PLATE Qi4' 



PRESSURE HEADS FOR BRAKE CYUNDERdw 



Pig. 1. 




Fig. 3. 



an 






yig. 8. 



M^tPl'AP 




Jf»IPCTAP.-Q 



FUr. 4. 



Ef 



Fig. 6. 




Fif.«. 



EXPLANATION OP TYPE5 ILLUSTRATED. 

Tig. 1. Type 0— Plain Head. 

Fig. 2. Type P— Plain Head with Slack Adjuster Lug. 

Fig. 3. Type Q— Bracket Head. 

Fig. 4. Type R — Quick-Action Triple Valve Head. 

Fig. 5. Type S — Quick- Action Triple Valve Head with Slack Adjuster Lag. 

Fig; e. Type T— Quick-AclioD Triple Valve Head with Bracket 
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H-OOWN TYPE DRIVER-BRAKe CYUNaetti. 




1 tlahqeb bbkovbd. 



Cylindsr Body. 

Piston nud Rod (includes Followe 

Stude aad NuU}. 
Ndd- Pressure Head. 
Pressure Head. 
Release Spring. 
Cyliiider-Hssd Boll snd ttut. 
Cylinder Ossket. 



Cross Head (seloct kind desired 

from Plate F22). 
Follower. 
Packing Leather. 
Packing Expander. 
Follower Siud and Nut 
Oil Plug. 



PLATE Pl7. 

STANDARD PUSH-UP TYPE DRIVER-BRAKE CVUNDERS. 

In) 




atrrsB PLAiraSB vuli. 



16 Sin. X 




IB 10" I 




23 12 " I 


1 


46 12 « I 




2. CylindBi Body. 




3. Piston and Rod liacl 


dB3 


lower Studs and Nuts) 




4. PreuureHead. 




e. Non-Pteuure Head. 




C. Follower Stud and Nut. 




T. Cjliodor-HMd Boll and Nu», 



OUTBB rL&n OE8 REHOTBO. 



CfUuder Gukel. 
Cross Hend (select 1 

from Plate F 22). 
Follower. 
Packing Lontlier. 
Packing Expander. 
OU Plug. 



PLATB P19. 

STANDARD TYPE "B" PUSH DRIVER-BRAKE CYLINDERS. 






TBB PLIBOBS PULL. 


OUTER PLAROBS RIH07BD 










<n"U' ■• 






ll-B 


8 Id. . 




7 in. 


32-B 


Bin. X 


Tin. 


13-B 


12 ■' 




8 " 


88-B 


10 •■ z 


10 ■' 


IB-B 


la - 




10 " 


44-B 


8 " X 


6 '■ 


21-B 


14 " 




10 - 


B8'B 


10 " S 


8 " 


S3-B 


8 " 












a5-B 


10 " 




10 " 








89-B 


la " 




12 " 








«3'B 


14 " 












47-B 


18 " 












4B-B 


a " 












4&-B 


12 « 












BO-B 


13 '■ 




12 " 








61-B 














66-B 














BO-B 


10 ■' 


* 


13 '• 








!. Cjli 


der Body. 






10. Follower. 




S. Pist 


n and Boa 


riol 


des No. 9. 


11, Packi 


g Loathe r. 






Follower Studa and Nols). 


12. Packi 


E EiDSDder. 




4, Non 


Preaaure H«a 


. 




13. Follower Stud and Nut. 




6. Release Spring. 






14, Push 

NO! 


Rod, compute 
15 and 16). 


(includes 


7. Cyli 


der-Hoad Bolt and Not. 


15. Oil Plug. 




B. Cjli 


der Gaaket. 






16. Pu,h-Rod.HoldorPin,*UbCoK.r 


9. fa»k-Roi Holder. 






17. Puab-Rod PiD. with 0*tter. 



PLATE Pm. 
STANDARD TYPE "C" PISH DRIVBRtBRAKB CVUNDBRf, 




ODTBB TIiUraXB TULL. 



ll-C 


Bin. J 


Tin. 


38-0 


8111. X 


la-o 


12" 


8" 


31-0 


10" X 


16-C 


13" 


10" 


se-c 


10" X 


ai-c 


14" 


10" 


44-C 


8" X 


so-c 


10" 


t 6" 


88-0 


10 • X 


as-c 


8" 


t 6" 






8B-C 


10" 


E XO" 






se-c 


12" 


t 13" 






43-C 


14" 


t la- 






S6-0 


10" 


s'' 






^8-0 


10" 1 


13 " 






a. OyllDder Body. 




8. Cyl 


ndarGukM. - 


3. PUtonmdRod{inolu 


deaPollover 


9. Followsi Stod and Kni. 


StudondNuU). 




10. Followor. 


i. Non-Freuure Head. 




11. Fackini! Laa(h«r. 


fi. Preu 


DM Head. 




IS. Packing Bipandar. 


6. Pmh 


Rod, comi>l.te. 




IS. OilPluR. 


T. Cylindar-HaidBolti 


oiSaL. 







outis ruLiraii bxhovhx 



PLATE Fsi. 

STANDARD TVPfi -D" ENOINH-TRUCK BRAKB CVLINDBW. 




Cjlinder Bodj. 

FiitoD and Rod (includes [ 
», aod Followet Stads a 
Nula). 

PresBure Head. 
. NoD-Pre$sure Head. 

Release Spring. 
. Cylinder-Head Bolt iai Mai. 
. Cylinder Gasket. 
. Puah-Kod Holder. 



Follower. 

Packing Luther. 

Packing Expander. 

FoUoner Stud and Nuv 

Pusb Rod, complete (ilioladeaS«*. 



16 ai 



116). 



Oil Plug. 

Push-Rod-Holder Pin, «ith et 

Puali-Bod PJD, vtth Mtter. 



PLATE Paa. PISTON CftO^S HtAt>S fop DPlVeR«BRAKe CVLrNOEPS* 
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PLATE 033. 





Fig. 1. 



'4 TAP 





Fig. a. 



Fig. 6. 




Fig. 3. 
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PLATE 033. 



i^o. 1 



Main Reservoirs of the type illustrated, and of any desired length, ard 
manufactured of the following standard diameters in incnes^ outsiJe 
measurement; viz., 16, 181,201, 22i, 24i, 26i, 28^, 30i 32^, 34$; 
36$ To ascertain approximate capacity in cubic inches, multiply 
the square of the inside diameter (which is $ inch less than the 
size specified) by .7854, and the product by the lengtli, less an 
allowance of three inches to cover flanges. 

Main-Reservoir capacity for Passenger Engines should not be less than 
20,000 cubic inches, and for Freight Engines, not less than 40,000 
cubic inches. 



Fio. 2. < 



Standard Auxiliary Reservoirs of the type illustrated are manufactured 
in the following sizes.tand for use iu.connection with the Brake 
Cylinders specified : 

10-in. by 24-iD., for 8-in. Tender and Truck-Brake Cylinders. 

10 " by 33 " " 8-in. Driver-Brake Cylinders. 

12 " by 33 '*. " 10-in. Brake Cylinders of all kinds. 

14 *' by 33 " " 12-in. •* '• " " 

16 " by 33 " '« 14-in. •• " " " 

Auxiliary Reservoirs are tapped for pipe connections as follows : 

10-in. by 24-in , for ^-inch pipe, all others for )^-inch pipe. 



Fio. 8. 



{Special Auxiliary Reservoir of the type illustrated, 18>^-in. by 41-iD. 
For 16-inch Driver- Brake Cylinders. Tapped for ^-inch pipe.' 



p ^ ( Equalizing Reservoir, 10-in. by 12-in. For use in connection witb 
( Engineer's Brake Valve. Tapped for f^-incb pipe. 

Fio. 6. { Reserroir Draia Cock. 
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PLATE Q23. RESERVOIRS, 





Vig: 4. 



Fig. 1. 




'♦tap 





Fig. 6. 



Fig. 2. 




Fig. 3, 



24 



f^LATE Q 



'3- 



•"o-nce or fc^ ;^>' -.4 tfce ';,^*'' » i .«.,. t^ ^■■''P^J 
"•'"c4 pip, ^ .J^!^''^^-^' 










r.r 



'-.'», 





ttaiococt 




- ' -*'" ^^ ft. 



;^ —on ^ 
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PLATE 034. PLAIN TKIPLe VALVC 




PLATE Q 34. 



PLAIN TRIPLE VALV& 



fOR B'lNCH. AND 10-INCH CYLINOCRa 



Ko« 1. " O 24 ** Plain Triple Valve, complete. 



2. Triple- Valve Body (bushed) 

3. CyllDder Cap. 

4. Cap Nut. 

5. Pistoa (includes No. 12) 

6. Slide Valve. 

7. Graduating Valve. 

8. Oraduatiog Stem. 



No. 

9. *Oraduating Spring. 

10. Graduating-Stem Nut. 

11. Cylinder Gasket. 

12. Packing Ring. 
14. Bolt. 

18. Slide- Valve Spring. 



•ORADUATINO 8X>RINO SPECIFICATIONS. Phosphor- Bronze 8prin« Wire. No. 14 R W 
O.; rUv Inches in diameter: 12 coils . 2 1/2 Inches free height . if inches inside diameter. 



S7 



fHj^TE Fas. MAIN -naPLB VALVE. 




PLATE F2S. 



PLAIN TRIPLE VALVE. 



rOR 12-INCH. 14MNCH. AND 16-INCH ORIV£R-BRAKC CVLINOEMk 



No. 1. ••F25" Pluio Triple Valve, complete. 



20. 
21. 
22. 
23. 
24. 



Triple-Valvo Body (bushed). 

Cylinder Cap. 

Cap Nut. 

Piston (includes No. 30). 

Slide Valve. 

25. Graduating Valve. 

W. Graduating Stem- 



No. 

27. Graduating Spring. 

28. Graduating-Stem Nut. 

29. Cylinder Gasket. 

30. Packing Ring. 

31. Bolt and Nut. 

32. Slide- Valve Spring. 
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PLATE 36. 



TENDER-BRAKE CYLINDERS. 




12 II 



No. 1. Tendcr-BraKe Cylinder, complete. 



2. 
3. 

4. 

*5. 

6. 



Cylinder Body. 

Pistou and Rod (includes 
lower Studs and Nuts). 

Non-Pressure Head. 

Pressure Head. 

Follower. 



Fol. 



No. 
7. 

8. 

9. 
10. 
11. 
12. 



Packing Leather. 
Packing Expander 
Release Spring. 
Follower Stud and Nut. 
Cylinder-Head Bolt and NuL 
Cylinder Gasket. 



« NOTE.- For locomotive tenders, the light weight of which does not exceed 85,000 pound*, lua 
theS-lnch Tendcnr-Brake Cylinder; for tenders of greater weight, use the lOinoh size Tbestytoot 
cylinder head, illustrated above, viz.. "Plain Head. withSlack-adiuster Lug." Is considered standard. 
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PLATE P37. QUICK-ACTION PASSENOER TRIPIB VALVB. 







Thoogh BEmlL&r in appHnnoe, Ihla *il' 



' F 30;' DT Fnl£lit THpl*- 



Dq Ti-lplfl-VultM mar ba 



PLATE Fa7. 



QUICK-ACTION PASSENGER TRIPLE VALVE. 



M6» 1« ** F 27 '* Quick-Actioa JPassenger Triple Valve, coiuplet»> 



i Triple- Valve Body (bushed). 

3. Slide Valve. 

4. Piston (includes No. 5). 

5. Packing Ring. 

6. Slide-Valve Spring. 

7. Graduating Valve. 

8. Emergency-Valve Piston. 

9. Eraergency-Valve Seat. 

10. Emergency Valve. 

11. Rubber Seat. 

12. Check-Valve Spring* 

13. Check-Valve Case (bushed). 

14. Check-Valve-Case Gasket. 
15 Check Valve. 

16. Strainer. 



No. 

17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
80. 



Union Nut. 
Union Swivel. 
Cylinder Cap. 
Graduating-Stem Nut 
Graduating Stem* 
♦Graduating Spring. 
Cylinder-Cap Gasket. 
Bolt and Nut. 
Half-inch Cap Screw. 
Half-inch Plug. 
Union Gasket. 
Emergency-Valve Nut* 
Cotter Pin. 

Emergency rValve Piston Packing 
Ring. 



• QRADIJATINO SPRING SPECIFICATIONS: Eight one liundredths Mi) inches dJain«t«r. 
KiciLeled Steol " Piano " Wire ; 13 1/4 coils ; 2 5/8 inches free height ; i| inches ilnside (llamwUir. 
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PLATE FaS. 

TeN-LSCH PA5SEN0eK-CAR BSAKB CVUNDGBS. 











S. Cylinder Body, 
:i. Pislonand Rod ([ncludes Follow 
8tud« and Nut*). 



Puking Lulher. 
Puking Eip&ndar. 
Follower Stud and Nut. 
Release Spring. 
Cyliiider-Haad Boh uid Nut. 
Triple- Valve Bolt and Nut. 
Triple-Vslve Gukst 
HaU-mch Flug. 



PLATE Fa8. 

TBN-INCH PAS5ENaeR-CAR BRAKB 




le Cfllnder, eomplstc. 



a. Cylinder Bodj. 

3. Piston BQd Rod (includes Follower 

Studs and Nuts). 

4. Non-FrossureHead. 

E. Pr88BUKHeadlinoludoa2ofNo,H). 
6. Croaa Head. 
T. Cylinder GaskeL 

5. FonoReT. 



Pollon 



r Stud and Nut. 



Release Sprii 

Cylinder- Head Boh aod Nut. 

Triple- Valve Bolt aud Nut. 
, Tnple-Valwe Gasket. 
. Qalf-iDob Plug. 
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PLATE F3Q QUKK-ACnON PASSENOER TRIPLE 




PLATE P29- ♦ 



QUICK-ACTION PASSENGER TRIPLE VALVE. 



No. 1. **F 20*' Quick-Action Passenger Triple ValTe, complete* 



N©. 

2. Triple- Valve Bo^y (bushed). 

3. Slide Valve. 

4. Piston (includes No. 5) 

5. Packing Ring. 

6. Slide- Valve Spring. 

7. Graduating Valve. 

8. Emergency -Valve Piston 

9. Emergency- Valve Seat. 

10. Emergency Valve. 

11. Rubber Seat. 

12. Check- Valve Spring. 

13. Check-Valve Case (bushed). 

14. Check-Valve-Case Gasket. 

15. Check Valve. 

16. Strainer. 



No. 

17. Union Nut. 

18 Union Swivel. 

19. Cylinder Cap. 

20. Gradviating-Stem Nut 

21. Graduating Stem. 

22. •Graduating Spring. 

23. Cylinder-Cap Gasket. 

24. Bolt and Nut. 

25. Half-inch Cap Screw. 

26. Half-inch Plug. 

27. Union Gasket. 

28. Emergency-Valve Nut. 

29. Cotter Pin. 

3Q. Emergency-Valve Piston Packing 
Ring. 



^GRADUATING SPRING SPECIFICATIONS: Eight one hundredths (r!s) inches diameter 
HlfllMled Stael " Piano " Wire ; 1 3 1/4 coils ; 2 5/8 inches free height ; 2 { inches inside diameter. 
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PLATE F30. 

TWELVE-lr4Cn PASSENOER-CAR BRAKE CVUNDER. 




. Cylinder Body. 

. Fialon and Rod (includes FolWc^r 
Studs and Nuts). 
No n- Pressure Hend. 
Pressure H«jid (iiidudos No. 10, 
and 1 of No. U). 
. CiosBHcnd. 
. Cylinder Gasket. 

, Follower. 



, Packing Leotlier. 

Pocking Expander. 

. Follower Slud and Nut. 

, Kelfase Spring. 

. Cylinder-Hesd Boll ttnd Nut. 

. Triplo-Volve Boll and Nul. 

. Triple-Vslve Gasket. 

. Triple- VbIvo Stud »nd Not. 

, Hslf-inch Plug. 



PLATE F31. 

roamss-max passbnobr-car brake cvundbr. 




:. Cylinder Body. 

3. Pbton and Rod (iucln 

Srade Bad Nuli) 

4. NoD-Frauure Head. 
J^ Prciaore Head (incli 

■nd 2 of No. 14). 
B. Crots Head. 
7. Cylinder Qattel. 
a. Follower. 



Packing Leather. 



Follow 
Releai 



d Nut. 



. Spring. 



Cyliiidar-Haad Boll and Nnt. 
Triple- Valve Bolt and Hut. 
Triple-Valva Gasket. 
Triple-Vatve Stud an.l Nul. 
Half-inch Plug. 



PLATB 03a. DETAIL PARTS OP PASSENOBR-CAR BRAKE APPARATV& 




PLATE Q32,. 



DETAIL PAirrS OP PASSBNQBR-CAR BRAKE APPARATUS. 



Fio. 1. 

StendATd One-inch Hos« And Coapllnff* 
complete. 

Hoee 22 inches long (order in paire. ) 



Fio. 2. 

BtandArd One-inch Hose Coapliog (or- 
der in pairs). 

1. Hose-Coupling Case. 

2. Hose-Coupling Packing Ring. 

Fio. 3. 

One-Inch by One and One-foarth inch 
Hose Nipple. 

Fio. 4. 
One-inch Hose Clamp, complete. 

1. One-inch Hose Clamp. 

2. One-inch Hose-Clainp Bolt. 

Fio. 6. 

One>la<di by One and One-fonrth inch 
Angle Cock, oompiete. 

ir«. 

1. 

2. 

3. 

4. 

6. 

«. 



Angle-Cock Body. 
Angle-Cock Key. 
Angle-Cock Cap. 
Angle-Cock-Key Spring. 
Angle-Cock Handle. 
One and One-fourth inch to One- 
inch Reducer. 



Fio. 6. 
One-Inch Out-out Cock, complete. 

76. Cock Body. 

77. Cock Key, 

78. Cock Cap. 

79. Key Spring. 

80. Handle. 



Fio. 7. 

Conductor's Valve, oompiete. 

No. 

2. Valve Body. 

3. Valve Key. 

4. Valve Cap. 

5. Key Spring. 

6. Key Stop. 

7r Key Escutcheon. 
8* Valve Handle. 
9. Key Nut. 



Fio. 8. 

One-inch Brakb-Pipe Air Strainer, 
complete. 

Strainer Body. 
One-inch Union Swivel. 
Union Nut. 
Union Gasket. 
Strainer. 

Fio. ft. 
Oae«iaob Dummy Coupiioff. 



No. 

2. 
3. 
4. 
5. 
6. 
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PLATE F 33. 

Westinghouse Standard Train Air-Signal Equip- 
ment. — Oppos ife. 
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PLATE G34. DETAIL PASaS OP TttMH AtR-SHINAL APPARATUS 





Fig. 1. 



Fig. 3. 




Fig. 3. 



Fig. 4. 



*» TAD 




TAP 



Fig. 6. 



* TAP 



Fig. 6. 



U«Pe 



TAP 




Fig. a 



B 



rpipc 

** TAP 



^TAP 




MAIN SIGNAL 
PIPE 



D 




^ ^TAP 

M AIN SIGNAL 

"" — Pipe 



jt-pipe 



TO CAR DISCHARGE VAlVt 



Fig. 7. 




Fig. d. 
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PLATE F33. 



STANDARD TRAIN AIR-SIQNAL APPARA'iTUS^ 



Fio. 1. 
0*r Oitcharge Valve» complete. 

2- Discharge-Valve Body. 

3. Discbarge-Valve Stem. 

4. Discharge- Valve Spring. 

5. Discharge- Valve Habdle. 

6. Stop Pin. 

7. Cap Nut. 

8. Union Nut. 

9. Union Swivel. 
10. Union Gasket. 



Fio. 2. 
Signal Valve, complete. 

Fig. 3. 

*Iiif)l>ioved Redttcing Valve, com- 
plete. 

Reducing- Valve Body (bushed) 
Spring Box. 
Supply Valve. 
Supply- Valve Cap Nut. 
Supply-Valve Spring. 
Reducing-Valve Piston (includes 
No. 8). 



No. 

2. 
3. 
4. 
5. 
C. 
7 



8. Piston Packing Ring 

9. Piston Nut. 

10. Piston Rod. 

11. Diaphragm (two pieces). 

12. Diaphragm Ring 

13. Regulating Spring. 

14. Regulating Nut. 

15. Check Nut. 

16. Cock Cap Nut. 

17. Cock Spring. 

18. Union Nut. 

19. Union Swivel. 

20. Union Gasket. 



♦The improved Reducing Valve is adjusted 
to govern Train Signal-Pipe Pressure AT A 
MAXIMUM OF 40 POUNDS PER SQUARE 
INCH, and any necessary readjustment must 
be made for that pressure in order to secure the 
best results. 



Fio. 4. 
Sfgnta Whtstle» complete. 
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PLATB G34. DETAIL PARTS OP TRAIN AtR^CNAL APPARATUS 





Vig. 1. 



Fig. 3. 




Fig. a. 







* TAP 



Fig. 4. 



Wg.5. 



JjWPE 



TAP 



Fig. e. 



^P^Pt 



TAP 




Fig. a 



B 



'^TAP 



5JP.PC 




TAP 

main signal 
Pipe ~ 



r) 




lypiPt 



MAIN8ICNAL 
PIPff 



t"PIPC 



TO CAR DISCHARGE VAlift 



Fig. 7. 




N- 



3/= 



Fig. 9. 
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PLATE O34. 



DETAIL PARTS OP TRAIN AIR-SIQNAL APPARATUS. 



Fig. 1. 

Signal Hose nnd ConpllDg, 
complete. 

One-inQh Hose, 22 inches long with 
fittings for f-incb pipe. 

Fig. 2. 

Standard Slpoal Hose CoupltDg, com- 
plete (order in pairs). 
Ho. 

1. Signal Hose-Coupling Cose. 
9. Signal Hose • Coupling Packing 
Ring. 

Fig. 3. . 
Signal Hoee Clamp, complete* 

1. Signal Hose-Clamp Body. 

2. Signal Hose-Clamp Bolt. 

Fig. 4. 

Ooe-lnch by Tiiree-foarths incli Hose 
Nipple. 

Fig. 5. 
Three-foorth* inch Angle Fitting. 

Fig. 6. 
One-half inch Cut-ont Cock, complete. 

2. Cock Body. 

3. Cock Key. 

4. Cock Cap. 

5. Key Spring. 

6. Cock Haadle. 



Fro. 7. 

Three-fourths inch 8lgnal«Pipe 
Strainer, complete. 

No. • 

2. Strainer Body. 

3. Union Swivel. 

4. Union Nut. 

5. Union Gasket. 

6. Strainer. 

Fig. 8. 
Three-fourths inch Cock, complete. 



Air 



No. 

2. 
3. 
4. 
5. 
6. 



Cock Body. 
Cock Key. 
Cock Cap. 
Key Spring. 
Cock Handle. 



Fig. 9. 
Signal Dummy Coupling. 
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PLATE G34. DETAIL PARTS OP TRAIN AtR-SfONAL APPARATUS 





Vig. 1. 



Fig. 3. 




■^J^ 



Fig. a. 






Fig. 4. 




* TAB 



TAP 



rig. 5. 



JjWPC 



TAP 



^P^Pt 



rt>p 



Fig. e. 




X-PIPE 
** TAP 



Fig. a 



ypipc 




TAP 



-\ main signal 
■^ Pipe 



ri 




rpiPt 

^ '^TAP 



MAIN8ICNAL 
"~ PIPf 



t"PIPe 



TO CAR DISCHARGE VAIVC 



Fig. 7. 




Fig. 9. 
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PLATE O34. 



DETAIL PARTS OP TRAIN AIR-SIQNAL APPARATUS. 



Fig. 1. 

Btendavd Signal Hose nnd ConpllDg, 
complete. 

One-inch Hose, 22 inches long with 
fittings for f-incb pipe. 

Fig. 2. 

Standard Slpoal Hose CoapltDg, com- 

ptote (order in pairs). 
Ho. 

1. Signal Hose-Coupling Case. 
9. Signal Hose • Coupling Packing 
Ring. 

Fio. 3. . 
Signal Ho«e Clamp, complete* 

1. Signal Hose-Clamp Body. 

2. Signal Hose-Clamp Bolt. 

Fig. 4. 

One-Inch by Tliree-fonrths Inch Hose 
Nipple. 

Fig. 5. 
Three-fonrthf inch Angle Fitting. 

Fig. 6. 
One-half inch Cut-ont Cock, complete. 

2. Cock Body. 

3. Cock Key. 

4. Cock Cap. 

5. Key Spring. 

6. Cock Haadle. 



Fig. 7. 

Three-fourths inch Signal-Pipe 
Strainer, complete. 

No. • 

2. Strainer Body. 

3. Union Swivel. 

4. Union Nut 

5. Union Gasket. 

6. Strainer. 

Fig. 8. 
Three-fourths inch Cock, complete. 



Air 



No. 

2. 
3. 
4. 
5. 
6. 



Cock Body. 
Cock Key. 
Cock Cap. 
Key Spring. 
Cock Handle. 



Fig. 9. 
Signal Dummy Coupling. 
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PLATE G34. DETAIL PARTS OP TRAIN AtR-SftlNAL APPARATUS 





Vig. 1. 



Vlg. 3. 




Fig. a. 






DE3f- 



Pig. 4. 





^'i:i 



Kin 



T4P 



l!ig.S. 



JjWPC 



TAP 




VPtPt 

^»P 



Fig. e. 




B 



rwPE 



Fig. a 



17 PI PC 

'♦tap 



MAIN SIGNAL 
PIPE - 



D 




ypiPt 



MAIN StCNAL 
PIPff 



J^-PIPC 



TO CAR DISCHARGE VAlift 



Fig. 7. 




Fig. 9. 
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PLATE O34. 



DETAIL PARTS OP TRAIN AIR-SIQNAL APPARATUS. 



Fig. 1. 

8tend«vd Signal Hose and ConpllDg, 
complete. 

One-inQh Hose, 22 inches long with 
fittings for f-incb pipe. 

Fig. 2. 

Staiidanl Signal Hose CoupltDgf com- 
plete (order In pairs). 
Ho. 

1. Signal Hose-Coupling Case. 
9. Signal Hose • Coupling Packing 
Ring. 

Fig. 3. . 
Signal Hose Clamp, complete* 

1. Signal Hose-Clamp Body. 

2. Signal Hose-Clamp Bolt. 

Fig. 4. 

Oae-lnoh by Three-fonrths tncli Hose 
Nipple. 

Fig. 5. 
Ttiree-foortht inch Angle Fitting. 

Fig. 6. 
One-half inch Cut-out Cock, complete. 



2. 
3. 
4. 
6. 
6. 



Cock Body. 
Cock Key. 
Cock Cap. 
Key Spring. 
Cock HMndle. 



Fro. 7. 

Three-fourths inch Signal«Pipe 
Strainer, complete. 



Air 



No. 
9 

3. 
4. 
5. 
6. 



Strainer Body. 
Union Swivel. 
Union Nut. 
Union Gasket. 
Strainer. 



Fig. 8. 
Three-fourths inch Cock, complete. 

No. 

2. Cock Body. 

3. Cock Key. 

4. Cock Cap. 

5. Key Spring. 

6. Cock Handle. 

Fig. 9. 
Signal Dummy Coupling. 
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PLATE G 35. 

Westinghouse Standard Freight Car Brake 
E(iuipment. — Opposite. 



46 



BRAKE EQUIPMENT. 
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PLATB G34. DETAIL PARTS OP TRAIN AtR^CNAL APPARATUS 





Vig. 1. 



Fig. 3. 




Vig. 3. 



Fig. 4. 



**TAP 




ng.s- 



JjWPE 



TAP 



Fig. e. 



^Ptpt 



TAP 



Fig. a 



ypipe 




TAP 

MAIN SIGNAL 
PIPE 





^ ^TAP 



MAIN SIGNAL 
■~ PIPf 



J^"PIPC 



TO CAR DISCHARGE VAIVC 



Fig. 7. 




Fig. 9. 
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PLATE F 36. OUICK-ACTION FREIOHT TRIPLE VALVE. 




PLATE P 36. 



QUICK-ACTION FREIQHT TRIPLE VALVE. 





No. 1. •• F 36 '* Quick-Action 


Frelg 


■•. 


* 


No. 


2. 


Triple- Valve Body (bushed). 


17. 


3. 


Slide Valve. 


18. 


4. 


Piston (includes No. 5). 


19. 


5. 


Packing Ring. 


20. 


6. 


Slide- Valve Spring. 


21. 


7. 


Graduating Valve. 


22. 


8. 


Emergency -Valve Piston. 


23. 


9. 


Emergency- Valve Seat. 


24. 


10. 


Emergency Valve. 


25. 


11. 


Rubber Seat. 


26. 


12. 


Check-Valve Spring. 


21. 


13. 


Check- Valve Case. 


28. 


14. 


Check-Valve-Case Gasket. 


29. 


15. 


Check Valve. 


30. 


16. 


Strainer. 





Freiglit Triple Yalve» complete. 

Union Nut. 
Union Swivel. 
Cylinder Cap. 
Graduating-Stem Nut. 
Graduating Stem. 
22. ^Graduating Spring. 
Cylinder-Cap Gasket. 
Bolt and Nut. 
Half-inch Cap Screw. 
Half-inch Plug. 
Union Gasket. 
Emergency- Valve Nut. 
Cotter Pin. 
Plug for Exhaust Outlet. 



*aRADUATINa SPRING SPECIFICATIONS : Forty-nine one thousandths (r||g) inches Hiam 
eter. Niokeled Steel " Piano " Wire ; 1 6 ooils .2 3/4 Inches free height ; |f inches inside diameter. 
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e Fr«lg1it*CAr Brake CjUndeT ma A 



2. Cylinder Body. 

3. n>tiia and Rod (includes Fol- 

lower Studs &Dd NuIb). 

i. NoD-Pressare Head. 

B. FoUaner Slud and Nut 

6. Followor. 

7. Packing Leather. 
S. Fackins Eipandar. 



Release Spring. 

B«goivDir(includ»BMiH. U and J 2). 

Drain Plug. 

Reservoir Stud and Nat. 

Oytindet-Head Bolt &nd MnL 

Cylinder Oaaket. 

Triple-Valve Guket. 




witb "FSa" TiipM V 



1. Brake cylinder, compttM. 

5. Cylinder Body. 

8. PiitoD aod Bod (ineludei FdI1o« 

StudiuidNuM}. 

4. B*ckHe>d. 

6. Foltover Stud and Nnl. 
€. Follovor, 

7. pBcklDg Loatbar. 

8. Paokiug Eipandw. 



B, Retsua.Sprlog. 

10. Cvjiader Quket. 

11. C'ylinder-Head Bolt and KoL 

12. Pressure Head. 

J3. Special Auxiliary Rsaarroii (I 

eludes Sot. U and ia>> 

14. Drain Plug. 

IG. Triple-Valve Gasket. 

16. lUMrfoir 8tad aod MoL 



PLATE F39. 

••TWIN-CYLINDER" FREIQHT-CAR BRAKE APPARATUS WITH AUXILIARY RESER- 
VOIR DETACHED, AND ••F36" TRIPLE VALVE. 



•*Twin«C7linder'* Freight-Car Brake Apparatus with Auxiliary Reservoir Detached, 

and^*F36** Triple ValTe. coimplete. 



1. Brake Cylinder, complete. 

2. Cylinder Body. 

8. Piston and Rod (includes 
lower Studs and Nuts). ' 

4. Non-Pressure dead. 

5. Follower Stud and Nut 

6. Follower. 

7. Packing Leather. 

8. Packing Expander. 



Fol- 



No. 

9. Release Spring. 

10. Cylinder Gasket. 

11. Cylinder-Head Bolt and Nut. 

12. Pressure Head. 

13. Special Auxiliary Reservoir (in- 

cludes Nos. 14 and 16). 

14. Drain Plug. 

15. Triple-Valve Gasket. 

16. Reservoir Stud and Nut. 
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STANOASD FREiaitT-CAR BRAKE CYLINDER AND AUXILIARY RESERVOIR 
■■F|6" TRIPLE VALVE. 




Ho. 1. atandkrd Frelchl-Cu- Bnb* Ojrilndat and AmllUrr Beur*olr Combtneil, wltk 



■■ F3a " Irtpl* Ta|n> eompleti 



Cylinder Body. 

PiBton and Rod {incIudeB 

Studa and Nula). 
Non-Pressure Head. 
Follower Sturl and Nut. 
FoIlowBr. 
Packing Leather. 
Packkig Eipaader. 
Bslean Spiiog. 



10. Reaervoir (iacTad«( Mo*. It » 
12). 
. Dr^n Flag. 
. Reaervoir Stud and Nut 
Cylindei-Uead Bolt ftad Not 
Cylinder Gaskst 
. Triple Valve QaakoL 



PLATE F4t. 

STANDARD FREIQHT^AR BRAKE CYUNDER AND AUXILIARY RBSBRVOIR 

DETACHED, WITH "F36" TRIPLE VALVE. 




NOTZ.--The''F 41," Brake AppuraXns Illustrated above is famished with "Schedule H-2''ior 
freight cars, the light weight of which exceeds 15,000 pounds, but the construction of which preTcnts 
the application of the combined-cylinder-and-reservoir tjrpe of brake illustrated on Plate ** F 40." Th« 
brake ojrli&der is 8 inches in diameter by 1 8 inches stroke. 



StMidard Freight-Car Brake Cylinder and Auxiliary Besenrolr Detached, with 

*' F36 '* Triple Yalve, complete. 



Release Spring. 

Cylinder Gasket. 

CyliDder-Head Bolt and Nut. 

Pressure Head. 

Special Auxiliary Reservoir (in* 

eludes Nos. 14 and 16) 
Drain Plug. 
Triple-Valve Gasket. 
Reservoir Stud and Nut. 



1. 


Brake Cylinder, complete. 


No. 

9. 


2. 


Cylinder Body. 


10. 


8. 


Piston and Rod (includes Follower 


11. 




Studs and Nuts) 


12. 


1 


Non-Pressure Head. 


13. 


5. 


Follower Stud and Nut 




6. 


Follower. 


14 


7. 


Packing Leather. 


16. 


8. 


Packing Expander. 

i 


la. 

)5 




lower Studs und NuM). 
Noa-Pr«s3ure Head. 
FalloTer Stud and Nut. 



12). 
Drain Flag. 

Reservoir Stud and Nut. 
Cyliader-Head Bolt and Hot. 
Cj'linder Gasket. 
Triple- Valvo OaskeL 



PLATE a 43- DETAIL PASTS OF STANDARD PSBinHT-CAR BRAKE APPARAIIB. 




PLATE a 43. 



DETAIL PART5 OP STANDARD FREIQHT-CAR BRAKE APPARATUS. 



1. 

2. 



FlQ. 1. 

standard One andOne-quarter indilloso 

and Couplinsr* complete. 
Hoee 22 inches Ipng (order in pairs.) 

Fig. 2. 

Standard Otic uud Ouo - qunrter incb 
Hose Coupling (order iu iKiirs). 

One and Ono-quarlcr inch Hose 
Coupling Case. 

One and One-quarter inch Hose- 
Coupling Packing Ring. 

Fio. 3. 
Ono and One-quarter iucli Hose Nipple. 

Fio. 4. 

One aud' One-quartor Inch Brake-Pipe 
Air Strainer, complete. 

Strainer Body. 
Union Swivel. 
Union Nut. 
Union Gasket. 
Strainer. 

Fio. 5. 

One and One-quarter inch Hose Clamp, 
complete. 

One and Onc-quarler inch Hose 

Clarop. 
Ono and One-quarter inch Hose- 

Clainp Bolt. 



No. 

2. 
3. 
4. 
5. 
6. 



Ro. 
1. 

2. 



■ Fio. 6. 

One and One-qu.artcr inch Angle Cock, 
complete. 

Now 

1. Angle-Cock Body. 

2. Angle-Cock Key. 

3. Angle-Cock Cap. 

4. Angle-Cock Spring. 

5. Angle-Cock Handle. 



Fig. 7. 

One and One-quarter inch Output Cock, 
complete. 



No. 




8. 


Cock Body. 


9. 


Cock Key. 


10. 


Cock Cap. 


11. 


Key Spring. ' 


12. 


Cock Handle. 




Fio. 8. 


Release Valve, complete. 


No. 




23. 


Release-Valve Cylinder. 


24. 


Release- Valve Stud. 


25. 


Vent Valve. 


2G. 


Release-Valve Spring. 


27. 


Release- Valve Handle. 


28. 


Release- Valve Fin. 



Fig. 9. 



Retaining Valvei 



Improved Pressure 
complete. 

No. 

2. Relaining-Valve Body (includes 

Nos. 5, 6, 7, and 8). 

3. Retaining- Valve Case. 

4. Retaining-Valvo "Weight. 

5. Retnining-Valve Handle. 

6. Retaining- Valve-Cock Key. 

7. Retainiiig-Valve-Cock Cap. 

8. Retaining- Valve-Cock Spring. 

Fig. 10. 
Coupling-Groove Cleaning TooV 

Fig. 11. 

One anil One - quarter inch Doromy 
CoupUng. 
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PUTB PiS. 



BRAKE AUTOMATIC REDUCINa VALVB 




PLATE F45. 



HIGH-SPEED BRAKE AUTOMATIC REDUCING VALVE. 



No* 1. High-Speed Brake Automatic Ueduclng Valve, complete. 



If a. 




ITo. 




2 


Valve Body. 


13. 


Check Nut. 


3. 


Spnng Box. 


14. 


Union Stud. 


4. 


Valve Piston (includes No. 5). 


15. 


Union Swivel. 


6. 


Packing Ring. 


16. 


Union Nut. 


6. 


Piston Stem. 


17. 


Union Strainer. 


7. 


Piston-Stem Nut 


18. 


Union Gasket. 


8. 


Slide Valve. 


19. 


Bolt and Nut. 


0. 


Slide-Valve Spring. 


20. 


Leather Washer. 


10. 


Cap Nut. 


21. 


Piston Disc. 


11. 


Regulating Spring. 


22. 


Spring Abutment 


12. 


Regulating Nut. 


23. 


Cotter Pin. 



ei 




MOTE.-TWI Tripio Vai™ o ds _ 
BnkeAppliAnD«,farapflnUlv boUi DnT«ranEl EbcUtt-Truoh Br 



PLATE F46. 



HIQH-SPEED PLAIN TRIPLE VALVB. 





No. 1. High-speed Plalu Triple 


law 
2. 


Triple-Valve Body (bushed) 


9. 


3. 


Cylinder Cap. 


10. 


4. 


Cap Nut. 


11. 


5. 


Piston (included No. 12). 


12. 


6. 


Slide Valve. 


13. 


7. 


Graduating Valve. 


14. 


8. 


Graduating Stem. 





Graduating Spring. 
Graduating-Stem Nut. 
Cylinder Cap Gasket. 
Packing Ring. 
Bolt and Nut. 
Slide- Valve Spring. 



•OBADUATINO SPRING SPECIFICATIONS : Phospor-Bronze Spring Wire, Na 14 B. W. O^ 
tSI« laolMa In diameter , 12 ooils .2 1/2 inches free height ; f | Inches inside diameter. 
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PLATB P47* 



DUPLEX PUMP QOVERNOR. 





BTOk t» Duplex Pomp OoTernor, complete* 


libw 




VOb 




25. 


Steam- Valve Body. 


86. 


Waste-Pipe Uniou Nut. 


26. 


Steam Valve. 


37. 


Diaphragm Body. 


27. 


Cylinder Cap. 


38. 


Spring Box. 


28. 


Governor Piston (includes No. 29). 


39. 


Cap Nut. 


29. 


Piston Packing Ring. 


40. 


Regulating Nut. 


30. 


Governor-Piston Nlit. 


41. 


Regulating Spring. 


31. 


Governor-Piston Spring. 


42. 


Diaphragm, complete. 


32. 


Steam-Valve Cylinder (includes 


43. 


Diaphragm Ring. 




No8.'35 and 36). 


44. 


Union Nut. 


S3. 


One-inch Union Nut. 


45. 


Union Swivel. 


84. 


One-inch Union Swivel. 


46. 


Siamese Fitting. 


85. 


Waste-Pipe Stud. 







beTAlL PARTS OP 



D BRAKB AND HiaH-PRESSUItB CONTSOL APPAftAlUj 




PLATB F4^ 

DETAIL PARTS OP HiqH-SPEBD BRAKE AND HIGH PRESSURE 

'cO^f^R0L APPARATUS. 



Pio. 1. 

Feed-VaWe Bracket withBeversliigr 
Coek, complete. 

Ho. 

2. Reversing-Cock Body. 

3. Reversing-Cock Key. 

4. Revereing-Cock Sjpring. 

5. ReversiDg-Cock Cap. 

6. Reversing-Cock Handle. 

Fio. 2. 

Safely Valve, complete. 

Mo. 

2. Safety-Valve Body. 

3. Regulating Nut. 

4. Cap Nat. 

6. Regulating Spring. 
6. Valve. 



FiQ. 3. 



Feed-Valve Pipe Bracket. 

Fio. 4. 

Tender- Cylinder Head' for Quick* 
Action Triple Valve with Slack- 
Adjuster Lug. 

Fio. 5. 
One-fourtb inch Cock. 



Fig. 6. 

Flexible Hose Connection with Fit- 
tings for Half-Inch Pipe. 



•7 



PLATE G 49. 

# 

Diagramatic Illustration of Westinghouse High 
Pressure Control Apparatus. — Opposite. 
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PLATE G' 50. 

Diagramatic Illustration of the Westinghouse 
Standard High Speed Brake. — Opposite. 
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PLATE Gt 50. 

Diagramatic Illustration of the Westinghouse 
Standard High Speed Brake. — Opposite. 
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THE NEW YOEK AIR BRAKE 
AND ITS WORKINGS. 

The vast and unexampled use of the Air Brake 
makes a clear knowledge of it of vital importance 
to everyone actively interested in the movement 
of trains. In order to brin^ this about more 
fully, I have prepared, as a supplement to "The 
Science op Railways" the accompanying plates 
and descriptive matter, illustrating and explain- 
ing the Quick Action Automatic Compressed Air 
Brake op the New York Air Brake Company. 

It embraces the latest improved appliances of 
that Company. 

The diagrams, therefore, will be found especi- 
ally interesting and valuable to all who have 
occasion to use or make a study of such matters. 

Nothing could be more clear than the cuts and 
the explanations that accompany them, as they 
have in the main been prepared under the imme- 
diate eye of the New York Air Brake Company. 

The student will find illustrated and described 
the most important parts of the New York Air 
Brake, viz.: Air Pump, Engineer's Valve, Triple 
Valves, Governor and Drain Cup or Brake Pipe 
Strainer; also the various parts of their Standard 
Air Brake and the details of each complete equip- 
ment. The general plan of the brake, and its 
application to locomotives and cars, are also 
graphically showii in drawings prepared for that 
, purpose. For a list of these illustrations the 
reader is referred to the table of contents. 



In Volume 1, Chapter 6, of "The Science of 
Railways," the evolution of the brake is illus- 
trated, followed by a carefully prepared account, 
with attendant cuts, of the air brake and its con- 
struction and management. It is again referred 
to with considerable particularity in Volumes 4 
and 12 of the same work. This supplement, I 
beg to state, is not intended to supersede what is 
said in "The Science of Railways'' in regard to 
the air brake, but to be auxiliary thereto, for the 
better elucidation of this very complex and im- 
portant feature in the operation of trains and in 
the mechanical department of railroads. 

Detailed rules and information on the follow- 
ing points will be found in "The Science of 
Railways," in the volumes and at the pages 
indicated: 

VOLUMB PAGE 

The First Form Of Air Brake 1 305 

How to U se the Air Brake 1 314 

General Instructions to Enginemen I 315 

Making Up Trains and Testing Brakes 1 317 

Application of Air Brake in Service 1 317 

Application of Air Brake In Emergency 1 319 

When Brakes are Applied from an Unknown Cause 1 819 

Braking by Hand 1 319 

Cutting Out Brakes 1 320 

Double Headers 1 320 

Extra Hose I 3!M 

Sliding Wheels , 1 321 

Additional Instructions to Engineers 1 363 

Test of Brakes 1 363 

Defective Car 1 365 

Running Position 1 365 

Clean Valves 1 365 

Pump Stopped 1 366 

Air Signal 1 366 

Handling Trains 1 366 

To Release a Part Air Train While Moving 1 367 

Train Parted, etc 1 368 

Avoiding Over Reductions I . v 368 

Passenger Trains 1 368 

To Avoid Sliding of Wheels 1 360 

General Instructions to Trainmen 1 321 

Making Up Trains and Testing Brakes I * 321 

Use of Hand Brakes 1 323 

Detaching Engine or Cars — 1 323 

Frozen Couplings 1 323 

Brakes Sticking 1 824 

Train Breaking into Two or More Parts 1 324 

Cutting Out the Brake on a Car I — 334 

Conductor's Valve 1 326 

Burst Hose ....I •. 

6 



VOLUME PAGE 

Gall for Brakes T i 326 

Brakes Not in Use 1 326 

Pressure Retaining Valve 1 327 

Reporting Defects to Inspectors 1 327 

Extra Hose 1 328 

Additional Instructions to Trainmen 1 369 

Blow Out Hose 1 369 

Coupling and Uncoupling 1 370 

Discovering Leaks 1 370 

Emergency when Service is Intended 1 371 

Chargring 1 371 

Air Cocks 1 372 

Cars Cut Out 1 372 

Disabled Cars , I ; 373 

Hand Brakes on Air Braked Cars 1 374 

Releasing Brakes , 1 374 

Triple Valve Blowing 1 374 

Retainer Stopped Up 1 375 

Leaving Train at Terminals 1 875 

Test Brakes After Change 1 375 

Operating Train Air Signal 1 376 

General Instructions to Engine House Foremen and 

Inspectors 1 328 

Air Pump 1 328 

Pump Governor 1 328 

Engineer's Brake Valve 1 328 

Adjustment of Brakes 1 329 

Brake Cylinders and Trip e Valves 1 329 

Draining 1 329 

General Instructions to Car Inspectors 1 330 

Making Up Trains and Testing Brakes .* 1 330 

Cleaning Cylinders and Triple Valves 1 331 

Adjustment of Brakes 1 332 

Braking Power 1 332 

RepairParts 1 332 

Hanging Up Hose. 1 333 

Responsibility of Inspectors 1 333 

Full Description of the Air Brake and Its Parts Fully 

Illustrated . : 1 333 

Instructions to Switchmen and Yardmen i 376 

Cause of Leaks I 376 

"Bleeding of Train" 1 376 

Car Design 1 377 

Brake Cylinders .1 377 

Stiff Brake Rigging 1 378 

Hand Brake 1 378 

Braking Power 1 378 

Brake Hangers 1 379 

Style of Brake 1 379 

Piping 1 379 

Locomotive Design 1 380 

The Main Reservoir 1 380 

The Steam Brake 1 380 

Brake Cylinders 1 380 

Braking Power 1 380 

Piping 1 380 

Metallic Gaskets 1 381 

Location of Air Pumps 1 381 

Pump Packing 1 381 

Tender Brake I .... : 381 

Repairs on Locomotives 1 382 

Air Signal 1 383 

Repairs on Cars. 1 382 

Yard Testing Plants T 382 

Triple Valves 1 382 

The Sweeney Brake I 383 

Air Brake Examination. 

Questions and Answers ^ XII 100 

M. M. KiRKMAN. 



Principle of Operation. 

The " Air Brake '■' provides means for generating power, and making it effective oponl 
wheels of each vehicle at practically the same instant of time. It is, in fact, an automatic appl 
for quickly and safely stopping a railway train to suit conditions of service both usual and 

The engineer, by simple movements of a small handle in the cab, operates and has full 
trol of the brakes under all circumstances within his knowledge, but their action is entirely i 
malic and independenl of the engineer if the train breaks in two, a coupling hose bursty ( 
similar accident occurs. On passenger cars, the brake can also be applied by any of the 
men, if necessary. 

The " aulomalic" action is obtained by providing each vehicle with a supply of coib| 
air that is always ready for instant use, and by means of which the shoes are fqrced ag;ainit'^ 
wheels, or withdrawn from them, as desired. This air supply, kept at a pressure of 70 Vba.] 
sq. in., is stored in the reservoir upon each car, and in the train pipe connecting them, the 
ratus being so constructed that a rediiclion of train pipe pressure will apj)ly brakes, and' 
increase (restoring what has been used) will release them. Ordinaiily. this reduction of train ; 
pressure is made through the engineer's valve, but if air is permitted to escape from the 
pipe by any caiise, the brakes apply automatically. If the train breaks in two, this automatic i 
occurs upon both sections. 

The " guicJc aclion " is so called to distinguish its effect from the work which the 
performs in ordinary service. For instance, when stopping the train at stations, or otherwise] 
required in daily ^rvice, the engineer graduates the power upor* the wheels, thus applying 
brakes with whatever force may be necessary, lightly or otherwise, but in an emergency, when 
or property is in danger, the full brake power is instantly af work throughout the train, 
bringing it to a stop in the shortest possible distance. " 



improved Car Drain Cup and Strainer. 

This improved device, illustrated on Plate Q 33. meets all requirements that have been 
gested as desirable. The strainer is mounted on a removable spider 36, which may be unscre 
and the strainer thus examined, elided or renewed toUhout breaking a pipt joint. The 
35 is placed at the top where water or dirt rolling along the pipe cannot reach it, It is in a 
that shields it from flying missiles. The drainage pocket is open to catch all dirt, and may 
emptied by unscrewing plug 32. This device may replace the older form of drain cop Ott di^ : 
same pipe threads, as the connections are the same. 1 

For Special Drain Cap, see Plate Q at 
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No. 2 
Duplex Air Pump. 



^®** 



Plate J shows the No. 2 size, which is adapted for passenger locomotives hauling long 
trains^ dnd for freight service. It works with a smoothness and ea.se of operation in 
strong contrast to the ordinary single cylinder air puhnps, the absence of jarring and noise 
being particularly noticeable, and will supply air more rapidly. The valve gear is very simple 
and every part of it can be examined by unscrewing a plug. The advantages in cohvenience 
and^ durability are, therefore, evident. 

In this pump, the steam cylinders form the lower half, with the air phambers above 
them. Condensation, from the steam cylinders therefore drains away naturally, and the 
compressed air delivered is as clean and di-y as possible. 

The action of the duplex pump in compressing air is similar to the use of steam in a 
compound engine, the air being compounded instead of steam, and results in a c 'rresponding 
economy. Each steam cylinder is of 7 inct' diameter. The high pressure air cylinder' is also of 
7 inch diameter, but the low pressure air cylinder is 10 inches, and. its capacity, is, therefore, 
twice that of the steam cylinder actuating it. Each air cylinder fills with free air cU eterp stroke, 
as descnbed below. 

The first operation forces air from the larger air cylinder to enter the smaller one, in 
addition to the free air already in it, thus compelling the smaller cylinder to contain three times 
Its volume of free air, compressed to about 40 pounds. The high pressure pistons then complete 
the compression and force this air into the reservoir. In this way, the two 1 inch steam pistons 
are caused to actuate the equivalent of three 7 inch air pistons (the area of a 10 inch piston 
being double that of the 7 inch size). In other words, two measures of steam are made to 
compress three similar measures of air. 
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•ihe valve gear is very simple. For the steam eylinders it consists of two plain D slide 
valves, 5 and 6, jnovrng in steani chests, 16 and 17, and operated by small tapp<pt rods, 7 and 8^ 
which extend into the h'olfow piston rods o( the steam cylinders. As is shown, the valve .on one 
side controls the siipply of steam to the opposite side. The ait' valves are simple check valves* 
which seal by grapUj/ while thepUVoits. wait, and, therefore, are not liable t6 pound themselves to 
pieces. (The pistons of one side rest while the pistons of th.e- other side are in fnotipn.). Tb9 
"bperation is As follows ;'^ 

In the position shown, the air piston .in. cylinder 4 has completed its downward ^tfoke 
and compressed its contents through valve 12 into cylinder 8. The plate ^i), on steam piston. 
21,. has moved valve 6 to its lowest position. 7%{6 admits stedm througlipori 23| 24, 25, to upper 
side of piston 22, and will cause that piston to descend and expel the partially compressed air 
in cylinder 8, through valve 14 and passage shown, into the reservoir. Meanwhile, the cylinder 
4 has become filled above the piston with air at atmospheric pressure through valve 9,' and 
the cylinder 3 will be filled with air at atmospheric pressure through valves 9 and 11, both 
of which open inward, and are seated by gravity. When piston 22 reaches the end of its down- 
ward stroke, the plate 20 strikes the tappet on valve, stem 7 and moves valve 5 to its lowest 
position, thus uncovering port 26 and admitting steam to the lower side of piston 21, causing piston 
21 to rise and compress the air which is in cylinder 4, tlirough valve 11 into upper part of 
cylinder 3. Just as piston 21 completes its sti^oke, its plate 20 strikes (he tappet on valve stem 
8 and mpves valve 6 to its highest position, uncovering port 27 and adrmlting steam to the lower 
side q^ ^^f^on 22, causing that piston to rise and expel the partially compressed air in cylinder 
3, ^through valve 13 into passage shown, and thence into the reservoir. While the pistons 
are compressing the air above them into the reservoir, the air cylinders below the pistons 
•will be filled with air at atmospheric pressure through valves 10 and 12, ready for another 
*cycle of operation. 

Compared with the ordinary single cylinder pumps, which have the steam and air 
cylinders ot the same size, and, therefore, compress one measure of air with one measure 
of steam', our Duplex Pump, which compresses three measures of air with but two measures 
of steam^ has 60 per cent, greater efficiency. 



:i 



No. 2 
Duplex Air Pump. 



-He®** 

Plate Q 1 shows the No. 2 size, which is adapted for passenger locomotives hauling long 
trains, dnd for freight service. It works with a smoothness and ease of operation in 
strong contrast to the ordinary single cylinder air puhnps, the absence of jarring and noise 
being particularly noticeable, and will supply air more rapidly. The valve gear is very simple 
and every part of it can be examined by unscrewing a plug. The advantages in convenience 
an(^ durability are, therefore, evident. 

In this pump, the steam cylinders form the lower half, with the air phambers above 
them. Condensation, from the steam cylinders therefore drains away naturally, and the 
compressed air delivered is as clean and dry as possible. 

The action of the duplex pump in compressing air is similar to the use of steam in a 
compound engine, the air being compounded instead of steam, and results in a c -rresponding 
economy. Each steam cylinder is of 7 inct' diameter. The high pressure air cylinder' is also of 
7 inch diameter, but the low pressure air cylinder is 10 inches, and its capacity, is, therefore, 
twice that of the steam cylinder actuating it. Each air cylinder fills with free air at etery stroke^ 
as descnbed below. 

I 

The first operation forces air from the larger air cylinder to enter the smaller one, in 
addition to the free air already in it, thus compelling the smaller cylinder to contain three times 
its volume of free air, compressed to about 40 pounds. The high pressure pistons then complete 
the compression and force this air into the reservoir. In this way, the two 7 inch steam pistons 
are caused to actuate the equivalent of three 7 inch air pistons (the area of a 10 inch piston 
being double that of the 7 inch size). In other words, iioo measures qf steam are made to 
compress three similar measures of air. 
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.1 ne valve gear is very simple. For the steam tylindeirs it consists of two plain D slide 
valves, 5 and 6, jnovrng in steani chests, 16 and 17, and operated by small tappet rods, 7 and 8^ 
which extend into the h'oltovr piston rods o( the steam cylinders. As is shown, the valve .on one 
side controls th6 siipply of steam to the opposite side. The aii' valves are simple check Valves, 
tohieh ieat by grapUy wTiiU ihepisiont. lodU, and, therefore, are not liable to pound themselves to 
pieces. (The pistons of one side rest while the pistops of the other side are in fnotion.). Tb<f 
t>peration is As follows ;-*- 

In the position ihown, the air piston .in. cylinder 4 has completed its downward Stroke 
and compressed its contents through valve 12 into cylindier 8. 'The plate ^O, on st^am piston. 
21,. has moved valve 6 to its lowest position. J%i3 admits siedm through port 23j 24, 25, to upper 
side of piston 22, and will cause that piston to descend and expel the partially compressed air 
in cylinder 8, through valve 14 and passage shown, into the reservoir. Meanwhile, the cylinder 
4 has become filled above the piston with air at atmospheric pressure through valve 9,' and 
the cylinder 3 will be filled with air at atmospheric pressure through valves 9 and 11, both 
of which open inward, and are seated by gravity. When piston 22 reaches the end of its down- 
ward stroke, the plate 20 strikes the tappet on valve, stem 7 and moves valve 5 to its lowest 
position, thus uncovering port 26 and admiiling steam to the lower side of piston 21. causing piston 
21 to rise and compress the air which is in Cylinder 4, through valve 11 into upper part of 
cylinder 3. Just as piston 21 completes its stroke, its plate 20 strikes Jhe tappet on valve stem 
8 and m.oves valve 6 to its highest position, uncovering port 27 and admilting steam to the lower 
side q^j7£«^on 22, causing. that piston to rise and expel the partially compressed air in cylinder 
8, ^through valve 13 into passage shown, and thence into the reservoir. While the pistons 
are compressing the air above them into the reservoir, the air cylinders below the piitons 
"will be filled with air at atmospheric pressure through valves 10 and 12, ready for another 
»cycle of operation. 

Compared with {he ordinary single cylinder pumps, which have the steam and air 
cylinders o£ the same size, and, thereforCj compress one measure of air with one measure 
of steam', our Duplex Pump, which compresses three measures of air with but two measures 
of steamj has 60 per cent, greater efficiency. 
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No. 2 Duplex Air Pump. 




Parts of No. -2 Duplex Air Pump. 



PLATER 1. 



ttow 

1-3 Steam Cylinders: 

8-4 Air Cylinders. 

Se6. Slide Valves (2 pieces). 

7-8 Valve Stems (3 pieces). 

^-10 Receiving Air Valves (2 pieces). 

11-13-18-14 Discbarge- Air Valves (4 

pieces). 
15 Steam Chest Caps (2 pieces). 
16-17 Steam Chest Bushings. {Specify 

'•right 'or" left.") 

18 PistoQ Rods (2 pieces), (includes 1 each 

of Kos. 20-21, and 2 each of Nos. 
83-.'»»-74). 

19 Steam Head (includes Nos. 5-6. 16; 17. 

and 2 of No. 15). 
SQ Tappet Plates (2 pieces). 
21-33 Seven-inch Steam Pistons (includes 

A each of Nos. 18-20, and 2 each of 
. Nos. 88-53-74). 
91 Seven-inch Air Piston (includes 3 of 

No. 88). 
83 Ten-inch'' Air Piston (includes 2 of No. 

-I 
33 Seven-inch Piston kings (<» pieces).. 

3-£ Ten-inch Piston Rings (3 pieces). 

85 Centre Piecfc (includes 4 of No. 36). 

36 Stuffing Boxes (4 pieces). 

37 Stuffing Box Nuts (4 pieces).. 
58 Stuffing Box Glands (4 pieces). 
89 I-oWer Receiving Valve Chamber. 



40 Lower Intermediate Valve Seat 

41 Upper Receiving Valve Seat. 

42 Upper Intermediate Valve Seat. 

43 Upper Intermediate Valve Chamber. 
44. Upper Discharge Valve Cap. 

45 Uppy Discharge Valve Seat. 

46 Lower Discharge Valve Seat. 

47 Top Heai^. 

48 Upper Air Cylinder Gaslcet. 

49 Lower Air' Cylinder Gasket. 
50. Upper Steam Cylinder Gasket 
ol. Lower Steam Cylinder Gasket 

52 Cylinder Head Bolts (62 pieces), 

53 Oil Cups (2 pieces). 

54 Drain Cock. 

55 Tappet Plate Bolt (4 pieces). 

56 Governor Union Stud. 

57 Governor Union Nut 

58 Exhaust Union Stud. 

59 Exbaust Union Nut. 

60 Exhaust Union Swivel 

63 Air Union Stud. 

64 Air Union Nut , 

65 Air Union Swivel. 

66 Cylinder Head Bolt Wrench. 

67 Cap Wrench. 

03 Valve Chamber Wrench. 
69. Packing Nut Wrench. 
74 Piston Rod Nut 
87 J acke^t! Screws. 
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No, I 
Duplex Air Pump. 

Plate Q 2 shows the No. 1 sliiD. which ii adapted- for ^nriall locomotives. It i& constructed 
(he same way as the Ko. 2 pump,.iUid 'the -description and operation 'are, therefore, simitar. Ouf 
duplex pumps wt>rlc with a smoqthnesSL.and ease of operation in strong contrast to the ordinary 
singly cylinder air pumps, the absence of jarring and poise being particularly noticeable, and 
will supply air raot-e rapidly. The valve gear is ver^r simple* arid every part of it can be examjned 
by unscrewing a plug. The advailtages in convenience and du^ibility are,- therefore, evident. 

In this pump, the. steam cylinders fohn the lower half^with the air chambers above them. 
Condensation from the steam cylinders ther^fore.draips.away naturallyi ari^ the compressed* air 
delivered is as clean and dry as possible. 

The action of the duplex pump in jpompressing* air is^ similaf to' the^ose of .steam ia a 
compoiind engine,, the air being cqjpipounded insteaid of' steam,: and results in a corresponding 
economy. Each steam cylinder is of 6 ii\ch diatnetef.- The ' high pVes&ure air cyjinder is also 
of 5 inch diameter, but the low pressure air cylinder is 7 inch^,^iind its .capacity is, therefore, 
twice that of the steam cylinder actuating it Each air cylinder fills, with 'Itee air a4 every siroke^ 
as described below. 

The first operation forces air from thie larger air cylinder to enter the smaller one, Tfl 
addition to the free air already in it, thu^ compelling the smaller cylinder to contain three times 
its volume of free air, compressed to about 40 pounds. The* high prepare pistens then complete 
the compression and force this air into the. reservoin In this way, the two .6 inch steam pistonS 
are* caused to actuate the equivalent of three 5 inch air pistons '(the drea of a 7 inch {fiston baing^ 
double that of the 5 inch size). TherdoTe, two measures of «^ao} arc made to compress thre^- 
similar measvre.s of air. 

The valve gear is very simple. For. the steam dylinderst it consists of two plain D slide 
valves, 5 and 6. niwing in steam chests, Iti* and 17, and. operated by small tappet rods^ 7 and 
8, which .extend into the hollow piston rods of the steam tylind.er& -Ai is showOj the vafve 
on .one side controls the supply of 'steam, to the opposite side.. The 'air valves^are sioiplcr 
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check valves, v>hich teat hy gravUy ulftile tJu pistons wait, and, therefore, are not liable to pound 
themselves to pieces. (The pistons of one side rest while the pistons of the other side arc in 
motion.) The operation is as follows : 

In the position shown, the air piston in cylinder 4 has completed its downward stroke, 
and compressed its contents through valve 12 into cylinder 3. The plate 20, on steam piston 21, 
has moved valve 6 to its lowest position. Tliis admits steam through port 28, 24, 25 to upper side 
of piston 22, and will cause that piston to descend and expel the partially compressed air in 
cylinder 8, through valve 14 and passage shown, into the reservoir. Meanwhile, the cylinder 4 
has become filled above the piston with air at atmospheric pressure through valve 9, and the 
cylinder 3 will be filled with air at atmospheric pressure through valves 9 and II, both 
of which open inward, and are seated by gravity. When piston 28 reaches the end of its 
downward stroke, the plate 20 strikes the tappet on valve stem 7 and moves valve 5 to its 
lowest position, thus uncovering port 26 and admitting steam to the lower side of piston 21, 
causing piston 21 to rise and compress the air which is in cylinder 4, through valve 11 into 
upper part of cylinder 3. Just as piston 21 completes its stroke, its plate 20 strikes the tappet on 
valve stem 8 and moves valve 6 to its highest position, uncovering port 27 and admitting steam 
to the lower side of piston 22, causing that piston to rise^nd expel the partially cdmpressed air in 
cylinder 8, through valve 13 into passage shown, and thence into the reservoir. While the pistons 
are compressing the air above them into the reservoir, the air cylinders below the pistons will be 
filled with air at atmospheric pressure through valves 10 and 12, ready for another cycle of 
operation. 

Comparison of Efficiency. 



The " 8./nc/i Pump" has 1 Steam Cylinder 
8 in. dia., 50 in. area; 1 Air Cylinder 7^ in. dia., 
44 in. area. 

As the pistons are connected to the same 
piston rod, it requires 50 cu. in. of steam to 
pump 44 -cu. in. of air, or 100 cu. in. of steam 
to pump 88 CO. in. of air. 



The li. Y. Duplex Pump has 2 Steam Cylin- 
ders 5 in. dia., or a combined area of 39 in.; 
1 Air Cylinder 5 in. dia ; 1 Air Cylinder 7 
in. dia.; or a combined area of 58 in.. 

Ft therefore requires 39 cu. in. of steam to 
pump 58 cu. in. of air, or 100 cu in. of steam to 
pump 148 cu. in. of air. 



As 100 cu. in. of steam will, in the " Eight Inch " Pump.deliver 88 cu. in. of air, and in the 
N. Y. Duplex Pump will deliver 148 cu. in., of air,,the ratio of efficiency will be as 88 to 148, or 1.00 
to 1.67. That is. for the same stearo^the N. Y. Duplex Pump will deliver 67 per cent, more air. 

NOTE. — tkS the Duplex Pump Is proportioned to use ^team at locomotive pressures, time tests 
should not be made with .less than IQO lbs. of steam. The economy of steam appears as well with 
lower .steam pressures, but- the excessive amount of steam used by the " Eight-Inch " Pump enables it 
to run faster than the Duplex at low pressures. 
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No. I Duplex Air PumD. 




Parts of No. 1 Duplex Air Pump. 



FliATE Q 8. 



No. 

1-2 Steam Cylinders. 

3-4 Air Cylinders. 

5-6 Slide Valves (2 pieces). 

7-8 Valve Stems (2 pieces). 

9-10 Receiving Ajr Valves (2 pieces). 

11-12-13-14 Discharge Air Valves (4 

pieces). 
15 Steam Chest Caps (2 pieces). 
16-17 Steam Chest Bushings. (Specify 

-right" or "left") 
18 Piston Rods (2 pieces) (includes 1 each 

of J^Ios. 20-21, and 2 each of Nos. 

83-55-74). 
I5> Steam Head (includes Nos. 5-6, K»-17. 

and 2 of No. 15). 
20 Tappet Plates (2 pieces). 
21 -2'i Five-inch Steam Pistons (includes 1 

each of Nos. 18-'i0, and 2 each of 

Nos. 33-55-74). 
31 Five inch Air Piston (mcludes 2 of No. 

33). 
32- Seven-inch Air Piston (includes 2 of 

No. 34). 
.^3 Five-inch Piston Rings (6 pieces). 

34 Seven-inch Piston Rings (2 pieces). 

35 Centre Piece (incKides 4 of No. 8»5). 
.^^6 Stuffing Boxes (4 pieces). 

37 Stuffing Box Nuts (4 pieces). 

38 Stuffing Box Glands (4 pieces). 

39 Lower Receiving Valve Chamber. 

40 Lower Intermediate Valve Seat 



No. 

41 Upper Receiving Valve Seat 

42 Upper Intermediate Valve Seat 

43 Upper Intermediate Valve Chamber. 

44 Upper Discharge Valve Cap. 

45 Upper Discharge Valve Seat 

46 Lower Discharge Valve Seat. 

47 Top Head. 

48 Upper Air Cylinder Gasket 

49 Lower Air Cylinder Gasket. 

50 Upper Steam Cylinder Gasket. 

51 Lower Steam Cylinder Gasket 

52 Cylinder Head Bolts. (Specify length 

wanted, A-B or C.) (48 pieces.) 
.")3 Oil Cups (2 pieces). 

54 Drain Cock. 

55 Tappet Plate Bolt (4 pieces). 

56 Governor Union Stud. 

57 Governor Union Nut 

58 Exhaust Union Stud. 

59 Exhaust Uni6n Nut 

60 Exhaust Union Swivel. 

63 Air Union Stud. 

64 Air Union Nut 
f'O Air Union Swivel. 

66 Cylinder Head Bolt Wrench. 

67 Cap Wrench. 

68 Valve Chamber Wrench. 

69 Packinor Nut Wrench, 

o 

74 Piston Rod Nut 
87 Jacket Screws. 
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Engineer's Brake Valve. 

FositiVe Dlscharse, with Feed VaLve and SiippTementary 
Reservoir. 



Vaughao-McKec Patent. 

p ijrrLtHFKfiif warBvDft 




!,' napedivfly. Fig. 
=ition Ihreugh >bc I 
:oiitro]kd by p 
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'c IK and bow graddAting valve .110 
hrough the slid^ulK (tront ne«^. 






The Pfincipai Parts and their Duties. 

Referring to Fig. 4, .the chamber B is connected to the Main Reservoir- The chamber A 
is connected to the Train Pipe. Discharge of train pipe air to the atmosphere for service application, 
occurs through ports F, C, and passage C. Main slide valve 114 controls the flow of air from the 
main reservoir to the train pipe, and from the train pipe to the atmosphere. In the drawing, the 
slide valve occupies." Running Position.'* To " release," it.raoves to the extreme left. To '♦ apply," 
it moves to the rights a service application uncovering small ports F and C; an'emergency applica- 
tion uncovering the large ports K and j. (See Figs. 5 and 7.) 

Small slide valve 110' is a cut-off or graduating valve^ opefated by piston 104.^ It^tops the 
discharge of air to the atmosphere when the train pipe pressure has fallen to the desired amount. 

Piston 104 is exposed on one side to train pipe pressure in chamber A, 'and on the other side 
to pressure from a small supplementary reservoir (connected to space D), and causes valve 110 to 
automatically move whatever distance is necessary to close port F. Decrease of train pipe pressure 
in chamber A 9II0WS the pressure in the supplementary reservoir to expand, and thus move piston 
101 to the left, which, through. the agency of lever 112, causes valve 110- to close port F by moving- 
as far to thokright as port F has been carried by slide valve 114. If the slide valve has moved only 
a short distance, piston 104 will have to move but a short distance to close port f, and, consequently, 
only a slight reduction of train pipe'pressure will occur. 'If the slide valye carries port F a cort« 
siderable .distance, then piston 104. must move a considerable distance to close it, and a correspond- 
ing reduction. of train ^ipe pressure occur:. • Thus, the. discharge of.train pipe air is greater or less, 
according to the distance which cut-off valve 110 is required to f ravel. 

Port H<(Fig 6) connects with a passage running lengthwise of the valve (Figs. 1, 3, and 6), 
one end of wbipb leads to the supplementary reservoir (as shown by Fig. 2), while the other end 
leads to the space D, back of piston 104 ^Fig^s. 1 and.4). In '• Running Position," port J, in the/ace 
of slide valve 114. (Figs. 5 and 7), connects chaipber A with port M in the seat .oi the slide valve 
(^Fig. 6), thus permitting traiii pipe air to.flovv into the supplementary reservoir and to the rear of 
piston, as shown. When the handle is moved to apply brakes, however^ ports J and H no longer 
connect, and, therefore, the stored up air in the reservoir acts as an independent force on piston 104. 

« 

THB OPERATION: With handle in ''Running Position," the valves occupy the posi- 
tion showctin Fig. 4., Discharge ports F and c and k arc closed, and direct communication from 
the main reservoir to the train pipe is Cut off by the slide valve. By means of the Feed 
Valve described below, however, the train pipe will continue- to receive air, through small 
ports K and M. u^tiribc oor;naI pressure of 70 pounds has been obtained therein* 
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For •• Service *' Application, place the handle in one of the "service" or 
"graduating'' notches and leave it there. This carries slide valve 114 far enough to the right 
to uncover small ports P and C, thus permitting train pipe air to escape from chamber A to 
the atmosphere, through the exhaust passage C. Small cut-off valve 110 automatically stops the 
discharge as soon as the train pipe pressure in chamber A reduces enough to allow piston 104 
to. move, as prcviously»explained. For light applications, use the first of the graduating notches 
on short trains, pr the second notch with five or more cars. For heavier applications, move the 
handle one or two notches further. See '^Jivpning Position"' below. 

For an *• Emergency '* Application, quickly.move the handle to position marked 
"emergency." This will carry slide valve 114 to the extreme right, permitting rapid discharge of 
train pipe air from chamber A and passage C to the atmosphere, through ports 4 (Figs. 5 and 
7), the passage in slide valve, and the large port k (Figs. 4 and 7); 

With Handle In Position of •* Quick Release/* slide valve 1 14 is moved to the 
extreme left^ thus admitting main reservoir pressure direct from chamber B to train pipe chamber 
At- through the large opening which the end of the slide valve uncovers. At the same time, air 
contained in the supplehientary reservoir is discharged to the atmosphere through passage h, 
jport J, and pass>age C» thuj; allowing (rain pipe pressure to return piston, 104 and Cut-K?ff valve 110 
to the position showrt in pig. 4, in readiness for another service application!. WJiefl releaslpg braAes^ 
altoays place C7ie Tiandle in "Quick Release'^ position long enough to permii'disjsliarge pf ait 
trim. thA supplepitntary rejserwir, h^ore moving the handle hack to the *'Jiunning'"^9UfdA% 

With tfi^ Handle In ^'Running Position," the supplementaj^r .j«se;<,cir Is 
Chj^rjg'ed tp. .th^ same pressure as the train pipe. If the handle, when in^" full release'! position, H 
mOvfe'dto a service rtotch too quipkly.S full service application will re^lt, but if it is m6v^<i slowly^ 
Of Stopped in-'either " running " oi* '* lap'' position for a second pr twp.th? .supplenjentary t^sttYQif 
will becdfiie charged and. automatically cut off the exhaust as usual. 

With the Handle in ** Lap Position,'* all cpmrnunicatrpn Ts cut off betvreeA (hv 
fa^iti t^Sfirvo'ir S^nd the train pipe; also, between train pipe and the atmpspIiQr^, 

THIS ',PUnP GOVERNOR is connected to the passage in which the Wtjl Rn^Wpi.exces* 
|)t"9Ssure,yalvp. or feed valve is located. .^Figs. 3, 5. and 6.) Thi§ passage, has a port i f n the yalvf 
siat, Whiph, l?y'ni6V)&ments of the slide valve, is connepted either with the main'reserivoir, with the 
train pipe, or is frlPsed ehliiely," The gbverhpr is set at 70 lbs. ' With the engineer's valve bahdJq 
in Full Release position, if stops the pump; when both trajin pipe and main resei-voir show 70 lbs 
With handle in Running Position, the pump is ndt stopped until the main reservoir contains the 
usual excess pressure pf 15 pr 20 lbs. With handle in [.ap 'I'psitipn, or one of. the Application 
Tositions, the governor does not allow the main reservpir pressure to exceed, the jrtorroaj ^mpiint pf 
95 or 80 lbs« The pump c^nnpt, thcrefpre^ prpduce uiidue pressure whether this birakes are.iet, or 
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released. When the Jiandle is in running position, air from the main reservoir must pass through 
the feed valve, port i (Figs. 4 and 6) and recess m in the slide, valve (Fig. 7), Tn order to reach the 
train pipe. 

The Supplementary Reservoir furnished with this valve can be placed in any 
convenient position, but we advise attaching it to a bracket near the roof of the cab, and connecting 
the pipe between the reservoit and the Engineer's Valve so that water cannot accumulate in the 
reservoir, but will drain out of it through the Engineer's Valve. Copper pipe must be used for this 
purpose, as it can be readily bent into place, and lessens the danger of leakage by avoiding the 
elbows and joints that are necessary with iron pipe. All piping must be absolutely tight. 

^Remarks: Do not allow the seatt)f the main slide valve to become dry. If the handle 
pulls too bard, remove oil plugs 96 (hrst letting air out of the main reservoir) and oil the seat both in 
front and back of the slide valve. Before putting back the oil plugs, move the handle back and forth 
several times to spread the oil over the seat. It is also a good plan to occasionally remove cover 115 
and lubricate slide valve 114, and its seat. A good lubricant for this purpose is composed of 1 part 
beeswax, 1 part tallow, and 3 parts valve oil. Kent's Compound may also be used. The lever shaft 
180 ftboold be oiled (occasionally, through the oil hole made for that purpose in the flange of the 
coyer, back of the quadrant. 

If the Valve does not cut off properly in service applications, examine back head gasket, the 
piping to suppleiDentary reservoir, and the reservoir itself, for leaks. 
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Parts of 
Engineer's Brake Valve. 



FIjATE Q 3. 



8 Pi^on Ring. 
(SO Small Union Nut (5 pieces). 
61 Unioa Swivel for i-inch Iron Pipne 

(sec Fig. »). 
63 Gauge and Governor Union Stud (S 

pieces). 
69 Handle Spring. 
TT' Handle Set Screw. 
90 Feed Valve Spring. 
9R Lever Shaft Pin: 

96 Oil Plugs (2 pieces), 

97 Feed Valve. 

98 Feed Valve Cap, 
101 Valve Bo4y. 

103 Back Cap. 
108 End Plug. 

104 Piston :(include» 1 of Na 8 and 9 of 

No. 106). . 
106 Follower. 

106 Piston' Nut (* pieces). 

107 Packing Leather. 

108 Expander. 

110 Graduating Valve. 

111 Graduating Valve Spring. 

112 Graduating Valve Lever. 



No. 

113 Fulcrum Pin. 
IH Main Slide Valve. 
115 Valve Cover, 
lie Links (2 pieces) 

117 Link Pins (2 pieces). 

118 Slide Valve Lever. 
120 Lever Shaft. 

l_'l. Lever Shaft Packing. 

123 Handle. 

124 Quadrant. 

125 One-inch Union Nut. 

126 One-inch Union Swivel. 

127 One-inch Union Gasket. 
.128 Small Union Stud. 

129^ Cover and Head Screws (23 preces). 
130 Quadrant Screws (2, pfeces)? 

155 Supplementary Reservoir. Fig. 10, (in. 

eludes Nos. 15^-60-153). 

156 Reservoir Plug, 

158 Union Swivel for finch Copper Pipe 

(5 pieces). 
167 Cap Gasket 

172 Quadrant Latch. 

173 Latch Pin. 



NOTE. — This valve Is provided with fittings for ^-inch copper pipe, for connections to 
the Supplementary Reservoir, the Pump Governor, and the Duplex Gauge. When K-inch 
iron pipe Is preferred for connections to the Governor and Gauge, the Union Swivel No. 61 
may be used instead of Swivel No. 158. Always use copper pipe for connections to the 
Supplementary Reservoir, however. 
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Plain Triple Valve. 



* lg LI I J 1 **- 



HatcQ i shows the Plain'Triplc Valve, wldcJi isvsedonhj on engines and tenders having 
"^Hnchgnr Va-inchlrrake cylinders. . The parts ar« few, simple, and durable, and their operation 
is not easily affpcted .by dirt^ 

Connections ar^ made with the auxiliary reservoir, tjie brake cylinder, and the 'train 
pipe.. as shown; slide valve 88 controls the exhaust' of air from brake cylinder, to release 
brakes, and graduating valve 48 controls the admission of air from auxiliary reservoir to the 
•brake -cylinder^ for applying brakes. Piston 40 actuates valves 38 and 48 so that valve S8 
will close .the exhaust port before graduating valve 48 opens the service port. The slide valve 
38 can remain stationary while the piston 40 returns part way and causes g^duating valve 
48 to cover the service port, as the abutments that move valve 38 arc farther apart than the. 
length of the valve. 

5*he. op.eration is. as. follows; Air from the train pipe passes tO cylinder A, through 
f.harging g^^pove B and passage C to chamber D, and thence through passage E into the 
auxiliacry reservoir. When the train pipe pressure is reduced, the piston 40 moves its full stroke, 
Jirst cutting' off the flow of air to auxiliary reservoir, by closing, the charging groove B ; next 
causing valve 38 to cover exhaust port, and valve 48 to open .the service, or graduating port 
'and allow reservoir air to enter the brake cylinder, the' quantity admitted being* in proportion 
to the reduction of train pipe pressure. If the train pipe pressure b reduced..' but little, 
the pressure in the reservoir is soon reduced- to slightly less than that in the train pipe, 
and the .^piston 40 starts back and moves graduating valve 48 ioWiout disturbing slide valve 88, 
which is^ld with some force by the air pressure, aided By' spring 9, and checks the return stroke 
wTien valve 48 has closed the service port. A further reduction of train pipe pressure repeats 
the same action and applies the brakds a little harder. If the train pipe pressure is reduced 
5 to 8 pouAds, the brakes will be applied with but moderate force, but if the train pipe pressure is 
reduced 20 pounds, the graduating valve 48 will remain open and the brakes go full on, as 
the . auxiliary i^esei^oir pressure will then continue to flow into the brake cylinder until the 
pressure in each is equalized. 
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An increase qf pressure in the train pipe will cause all th6 valves to move back to the 
position shown in the Plate, thus releasing the brakes and allowing the reservoir to be 
re charged. Passage F allows moisture from the. train pipe to collect into, chamber G, where 
it can be readily drained by unscrewing plug 13. 
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Plain Triple Vaive. 




Parts of Plain Triple Valve. 



For 6 inch and 10 inch Cylinders Only. 



PLATE Q 4. 



No. 

3 Piston Ring. 

9 Slide Valve Spring. 

11 Cap. 

12 Gasket 

U Drain Plug.. 
14 Bracket. 
16 Nipple. 



No. 

26 Cap Bolt (4 Pieces). 

27 Triple Valve Body. 
29 Plug. 

38 Slide Valve. 

40 Piston (includes No. 3). 

48 Graduating Valve. 

49 'Graduating Valve Spring. 
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"Special" 
Driver Brake Triple Valve. 



^ 



Pate 5 shows a Plain triple valve of another style, wJtich is onhj used vpon engines. 
cquipj'cd icUh brule cf/Hnrfc/s of l^inch and WincJi diameter. This valve was specially 
clcsis;ncd for use with cylinders of siich large size and is not intended for any other purpose^ 
or for any other size of cylinder. 

Tlic action is similar to the other Plain triple valve shown on Plate Q 4, but the parts.are of 
different construction and aic numbered differently The operation is as foUows:— 

Slide valve 24 controls the discharge of air from brake cylinder to release brakps, and 
graduating valve 25 controls the admission of air from the auxiliary reservoir to Ihe brake 
cylinder for applying brakes. Piston 23 moves. both valves, causing valve 24 to close the exhaust 
port from the brake cylinder hrforc the port from graduatmg valve 25 is opened. The abutments 
that move valve 24 arc farther apart than the length of the valve. This is to allow slide valve 24 
to remain stationary, whilt piston 2.> returns far enough tocausc graduating valve 25 to close the 
communicating port between the reservoir and cylinder. 

When tram pipe jircssure is reduced, piston 23 moves downward until its projecting stem 
strikes the end of stem 20. (Spring 27. which is coiled around the stem. 26, prevents further 
movement of tlic piston, cxtcpt as explained below,) This movement of the piston causes valve 
21 to close the port lendi'ni; to the atmosphere, while valve 25 opens- the port leading from 
reservoir fo the brake cylinder, as above described. When the reservoir' pressure, because of 
flowing into the empty brake cylinder, is reduced slightly below the pressure left in the train 
pil)e, piston 23 will move upward far enough to cause valve 25 to slop the further use of reservoir 
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air. The piston will not return all the way back to its original position, because slide valve 24 
(which is helped by spring 32) offers resistance. In this way, the brakes can be gently applied. 

As shown in the description of the engineer's valve, a small reduction of train pipe pressure 
Siets the brakes gently, and a large reduction of train pipe pressure sets them with full force. 
The small reduction causes the parts to operate as described. The large reduction causes piston 
23 to move with such speed and force that it will overcome the resistance of spring 27 and move 
its entire stroke. This carries both valves 24 and ^5 so far downward that reservoir air can flow 
rapidly through the passage leading to the brake cylinder, thus setting the brakes with their full 
force. 

Increasing the train pipe pressure, will cause the piston and its valves to return to the 
position shown, thus allowing the auxiliary reservoir to be replenished Vvith air, and allowing the 
air in the brake cylinder to escape into the atmosphere. 
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"Special" Driver Brake Triple Valve. 

r«r II kKh u4 14 indi Drlnc Brdu OUo'tr^ 
.VLATS q ». 




<« 



Parts of 
SjJfeclal*' Driver Brake Triple Valve. 



f Of* 19 inch ttiKl j|4 Jneh Driver Bi^ake Cylind«r«. 



Ha 

80 Valve Cat^ 

81 Dnio Cup. 
88 Cap Nut 

88 Pistoo (includes Nd. 90). 

84 slide Valve. 

85 Graduatiag Valve. 
80 Graduating Stem.' 



PLATE O Oi 



Mo. 



^t. •Graduating Spring. 
-88 Graduating $tem Nut 
89 Gasket. 
SOPistofi" Ring. 

81 Bglt: ahd NUt (A pieces). 

82 SJi^e yatve Spring. 



*Ha M B. W. a PkMvMr BfOHM Spfiat ^in. lIcotbTtJiTocbc* fnt iMtgbi afi^ laUag permuMi** 



Spedaf Attachments, for this Valve only. 

Fife. 8L fifMte^ 
Pig. t. Nip|>![iA 
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Quick Action Triple Valve. 



-»} |-n -'» m:|i >' 



Plate Q 6 shows the Quick Action Triple Valve, tohick fs used upon cars. The ideal 
sketch opposite is a more convenient illustration, however, as all working parts are on one plane. 
In the actual structure, some of the moving parts are at right angles to th« main piston, 
so that all inside parts can be examined, cleaned, or renewed wilhovt detaching the valve Jrom 
the reservoir or train pipe. This valve has the same connections and is interchangeable with those 
in use of another make. 

The work it does is known as ** service " and '* emergency," the first being its ordinary 
action, and the second giving the very strong and instant application for emergency use. 
To accomplish the latter throughout a long (rain, pressure from the train pipe is discharged 
at each car in addition to the reduction by the engineer. As previously? explained, the ordi- 
nary service application is made by letting from 6 to 8 lbs. pressure out ot train pipe, and 
the emergency application by a .sudden reduction of 10 or more pounds. In either case, the 
reduction causes an impulse of air to travel through the train pipe and operate the triple 
valve on each car as it passes along. The service reduction is not powerful enough to affect 
the emergency parts and travels through the train with moderate speed. The emergenc) 
reduction, however, is so much more powerful that it aho sets the emergency parts in motion, 
and, as they exhaust the train pipe pressure in their immediate vicinity, this impulse is 
transmitted from car to car with great rapidity. 

The "service" parts occupy the -central portion of the opposite drawing. The 
auxiliary reservoir is charged through the usual groove B. Exhaust valve SS and graduating 
valve 4S cover the usual ports, and are moved by the main piston 128 for applying and 
releasing the brakes for service stops, in the manner already familiar in plain and qtiick 
action triple valves. 

The "quick action" parts occupy the left and top portions of the drawing, and are 
inoperative under ordinary conditions. Vent valve 71 is held to its seat by spring 132, assisted by 
train pipe pressure, and can only be opened when piston 129 is forced to the left. Quick action 
valve 138-130 is held to its seat by spring 140, assisted by reservoir pressure, and can only 
be opened when piston 137 moves to the right. All parts are simple and durable, and the 
valves are so located that oil from the brake cylinder cannot possibly reach a rubber valve 
seat. The operation is as follows: 

Main; piston 128 has the same stroke ior both service and emergency application, but is 
extended to, form a cylinder in which piston 129 is fitted. Through piston 129 is a small 
opening F, allowing train pipe air to pass through and thus equalize the pressure on both 
sides. This opening is of such a size that when main piston 128 moves slowly to the left, as 
in service applications, the air in space G will be pressed through opening F loilhoui'disturbing 
piston 129 from the position shown. 

The sharp reduction of train pipe pressure for an emergency stop will cause main piston 128 
to move rapidly to the left. In this case, air from space G cannot flow t^irough passage F fast 
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fflKHiKh 1o prer^t a noiunfarjV pr«»ir« upon piston 129) itronfcnoiifliEQ overcame iuresiaUim 
kndciiiH.nlveTI t^bepuik«d from ilt sett. This allows trtin pipe air (o enter the passage H 
and escape lo tlie atohoiphere through openiogaj nnd M, while, at the same time, it (orces piston 
1» (o the liglit, which unseals nlye I3» in^ allnwi Die fuU power ol the roervoir presiiin lo bo 
(MfanUj/ eflective in tlie brake cyiinder IhHKigb (lie large passages K ami L. nnd check «!« lU. 
Meanwhile, at piuiagtFlt altcayi opra. the temporarj pressure eietted by the air in chamber 
O hu rapidly lost i14 effect, and spring 132 has returned ralve T1 to its seat. Mitt iloppiitff the aeape 
lif air when train pipt preature it tHJJtctnity reduced (o properly apply (ht brtUca- As valve Tl 




Parts of Quick Action Triple Valve. 

Styles "F- and "P". 

PLATE Q 6 



No. 

3 Main Fiston Ring 
9 Slide Valve Spring 
20 Rubber Valve Seat 

28 Strainer 

29 Union Nut. 

30 Union Swivel 
3( Union Gasket 
32 Drain Plug. 
38 Slide Valve. 

45 Vent Valve Piston Ring 

48 Graduating Valve. 

49 Graduating Valve Spring. 
63 Exhaust Hole Plug. 
71-131-20 Vent Valve, complete. 

117 Check Valve. 

118 Check Valve Spring 

119 Chwk Valve Cap. 



Ko 

126 Triple Valve Body 

126 Front Cap 

127 Side Cap 

128 Main Piston (includes No. 3). 

129 Veni Valve Piston (includes No. 45), 

130 Vent Valve Seat. 

132 Vent Valve Spring. 

133 Main Cylinder Gasket 

134 Front Cap Gasket. 

135 Front Cap Bolt (3 pieces). 

136 Side Cap Bolt (2 pieces). 
137- Quick ActTon Valve 'Piston. 
138-139-20 Quick Action Valve, coir.plete. 

140 Quick Action Valve Spring, 

141 Quick Action Valve Cap, 

142 Piston Stop. 

143 Piston Stop Screw (not shown). 



For "Special" Triple Valve, See Plate Q 24. 
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Pump Governor. 




Pump Governof. 



Plate Q 7 shows the construction. It automatically shuts off the. supply of. steam to th6 
pump when the dAired air pressure is obtained in the train pipe' and reservoirs, and allows 
the pump to start again when the air pressure falls below the limit. 

Steam valve 5 is opened by steam pressure, but closed by air pressure on top df piston* 

4 when train pipe pressure has reached the limit for which the governor is adjusted. When 
the train pipe pressure uadernealh the diaphragm 13, overcomes the tension of spring. 10, the 
diaphragm will rise, and admit train pipe pressure to the top of piston 4, thus forcing valve 

5 to descend and shut off the flow of steam. When the train pipe pressure falls below the limit, 
Spring 10 will force the .diaphragm to its scat, thus cutting off the Supply of air to piston .4. 

* 

The air o^ve piston 4 will then escape through the small vent hole in the .body of governor, 
and allow steam pressure to open the^ste^m valve 5 and reach the pump. 

An opening is provided in the chamber under piston 4, for any leakage' of steam or air. 
Any necessary adjustment of the regulating spring 10, may be made by means of screw 8 and 
lock nut 9. A small hole past the steam valve always admits enough steam to keep the 
pump from freezing. 

Parts of Pump Governor. 

PLATE Q 7. 



Ko. 

♦1 Steam Valve Body. (Specify Style A or C.) 

2 Air Valve Chamber (Includes No 10;. 

3 Spring Casing. 

4 Piston (includes No. 24). 

5 Steam Valve. • 

6 Steam Valve Guide. 

7 Cap. 

6 Adjusting Screw. 
9 Jam Nut. 

10 Regulating Spring. 

11 Upper Spring W.nshcr. 

12 Diaphragm Button. 
^8 Diaphragm. 



(Specify Style A or C) 



No. 

J 4 Air Valve Seat 

16 Air Union Stud. 

17 Air Union Nut. 

18 Air Union' Swivel. 
•19 Steam Union Nut. 
*20 Steam Union Swivel. (Specify Style A or C.> 

21 Screw (G pieces). 
2-3 Drain Plug. 

♦23 Steam Unfon Gasket. .(9]pecify Style. A 
or C.)' 

24 Piston Ring. 

25 Steam Union Swivel (Styl<e B only). 
20 Key. 



^OTE. — i^ump Governors are furnished in Three Stylef. Orders for Complete Governors, or 
for Repair Parte, Nos. 1, 19, 20, and 23, mu»t always specify Which Style, the Plate, the Number, 
and VaBM of piece wanted. 

STYLE "A." ^"Governor for New York No. 1 Pump or Westinghouse 6" or 8 "Pump. 
. STYLE "BJ' 1" Governor for New York No. 2 Pump. 

STYLE "O." !"• Governor for Wcstinghoiise 9>^" Pump. 

"Nos. I. 19, and «3 afe exact ly.jilikc (or Govc«iors Style A and Style B, and No. 20 is net ustd \U 
Style B Governor, see No. 2i " 
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Duplex Governor. 

PLATE Q a. 




Thn» atylM-Ste " NoM' oa offcA* rtg^ 



Duplex Governor. 



Plate Q 8 shows the Duplex Governor, which is used <vhcn special conditions ol service 
make it advisable to carry the standard train line pressure of 70 pounds in- ordinary service, 
and a higher pressure when descending long grades with fully loaded trains. It can also 
be used when it is desirable • to control the pump by both train line and main reservoir 
pressures. 

The left hand portion is adjusted to operate at the low or normal train line pressure, and the 
right .hand portion at the high (train line or main reservoir) pressure. When both parts are 
connected to the tram line, a |^" Cut-out Cock (Fig. 5, Plate Q34) must be placed in the pipe 
leading to the low pressure, or left hand, part of the governor This cock must be closed when 
it is desired to carry the high pressure. 

As the operation, of this governor is the same as the standard style, Plate Q 7, it is ilnneces* 
eary to ag^in describe its action. (See page 37.) 

Parts of Duplex Governor. 

FLATC Q 8. 



•1 Steam Valve Body. (Specify Style A or C.) 
8 Spring Casing (2 pieces). 
i. Piston (includes No. 24). 
6 Steam Valve. 

6 Steam Valve Guide. 

7 Cap (2 pieces). 

8 Adjusting Screw (2 pieces). 

9 Jam Nut (2 pieces). 

10 Regulating Spriqg (2 pieces). 

11 Upper Spring Washer (2 pieces). 
J 2 Diaphragm Button (2 pieces) 

13 "Diaphragm (2 pieces). 

14 Air Valve Seat (2 pieces). 
47 Air Union Nut (2 pieces). 



No. 
18 Air Union Swivel (2 pieces). 
•19 Steam Union Nut. (Specify Style A or C.) 
*20 Steam Union SwiveL (Specify Style A 
orC.) 

21 Screw (6 pieces). 

22 Drain Plug. 
*23 Steam Union Gasket. (Specify Style A 

orC.) 

24 Pistoh Ring. 

25 Steam Union Swivel (Style B only), 

26 Key. 

27 Djaphragm Body (2 pieces). 

28 Siamese Fitting. 
I 29 Cylinder Cap. 



•NOTE.— Pump Governors are furnished in Three Styles. Ordei-s for Oomplete Governors, or 
forttopialr Fartf, Nos. 1, 19, 20. and 23, muit always specify Which Stylej the Plate, the Nvimberi 
and NaoM of piece wanted. 

8TSXE fA.** }i" Governor for New York No. I Pump or Westinghouse G" or 8" Pump. 

STYIiE "B." 1" Gdvernor for New York No. 2 Pump. 

STTIiE "0." 1" Governor for Westinghouse 9}//' Pump. 

^Nos: 1, 19, aod 23 are exactly alike for. Governors Style A and Style B, and No. 20 is not used ia 
8lyle B Governor, seeNa 25." 
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Details of Brake Apparatus. 

FOR LOCOMOTIVE AND TCNDCR. 





<Ax ^kb 1^-1 
^ff %p' %p^ 



Details of Brake Apparatus. 

f OR LOCOMOTIVE AND TENDER.. 
^LATE Q 9. 



no. 1. 




no. 6. 


^r Pomp Lvt>ricator. 




1 Hx:h Cut.out Cock Cotnplet^ 


)pia. a.. 




'vmjax,a. 


Duplex Air Gauge. 


- 


13 Body, 

14 Plug, 

15 Nut. 


no. ft 




IB Spring. 


.U ioch. Steam Valve Complete. 


Used 


17 Handle. 


with N/x 1 Pump 




TIQ.6, 






Tender Drain Cup Complete 


•t Hand ^hetfl. 




■SfiTAUA 


tf Valvq Stem. 
(4 lacking Nut. 
ff Pliaciog Gland 




1. Tender Drain Cup. 
2 Drain Cock. 


« Neckpiece. 




JiOTK.— Thit b repitarly upped for 1". pipe...! 


.1 pnfoo Nut 




'itH be tapped for li( "..ptpe.^ tf to specified. 


•S .Valve Body. 






^ Union Swivel 




no. 8. 


10. Valve Stiid 




\xlli >w;h Angle Fitlini* 


11 Screw. 




_*. _ 


18 Washer. 




TlQ. 9. 


13 SopWtt. 




'}i-'ta<^ JResoiroir Union Complete^ 


ti Steantpipe^wiMl-Riag 




08TA9A 


■ ^tm»^^ M 




2 Union ^wive^ 


nft. 4. 




3 Unioit Nut. 


t ipCb' Steam Valve Cofnplete> 


Used 


4 Union Stud. 


with No. 2 Pump. 




no. 10. 


OBTAIX.B. 




1 inch Reservoir Union Complete^ 


S Hand Wheel. 




DBTAZIA 


3 Valve Stem. 

4 Packing- Nut 
ft Packing Gland 
6 Neck Piece. 




:J Union Swivel 
8 Union Nut. 
4 Union Stud. 


7 Union Nul. 




no. 11. 


•8 Valve Body • 




4 W' inch Reservoir .Union Complete. 


•9 Union Swivel 






*10 Valve Stud. 




J>BTAnA 


11 Screw.. 




3 Union Swiveu 


IS Washer. 




3 Union Nut. 


18 Socket. 




t Union 5tud. 


X* Steam pipe Swivel 




no.u. 


« Arc ow Indudcd •kit trm n>«B» ftiSeto »ilti*a. 


;iiisl!44sch An^, Fotjifg 
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Push Down Driver Brake Cylinder. 




Push Down Driver Brake Cylinders. 



PLATE Q fQ. 



OUTER FLANGES FULL. 



DIA. 



STROKE. 



6 inches x 6 inches 





6 • 


• x 8 '• 




8 • 


X 6 '• 


STANDARD | 


8 
8 • 


• X 7 '• 

X 10 •• 


SIZES. 


8 ' 


• X 12 " 




10 • 


* X 6 •• 




10 • 


• X 8 •• 




10 • 


X 10 '• 




10 • 


• X 12 •• 




12 ♦ 


• X 8 '• 




12 ^ 


• X 10 *^ 




■ 12 • 


• X 12 '• 




14 * 


• X 10 •• 




\ 14 • 


' X 12 " 



OUTER FLANGES REMOVED. 



Any size will be fur- 
nished with outer flanges 
removed, if ordered that 
■way. 



/ 



The outsidelength 
of cylinder body 
No. 2 is always 
about 2 inches more 
than the actual 
stroke given here, 
as the piston occu- 
pies 2 inches. 



2 Cylinder Body. 

3 Piston and Rod (includes No. 13). 

4 Back Head: 

5 flat Head. 

6 Release Spring. 

7 Cylindec-head Bolt and Nut. 

8 Gasket. 



DETAILS. 



No. 



9 Cross Head. (Select style from Plate 

10 Follower. 

1 1 Packing Leather. 
13 Expander. 

13 Follower Stud and Nut. 
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Push Down Driver Brake Cylinder. 







Pttsh Down Driver Brake Cylinders. 



PLATE Q fQ. 



Outer flanges full. 



DIA. 



STROKE. 



6 inches x 6 inches 







6 • 


• X 8 " 






8 • 


X Q i* 


STANDARD i 




8 
8 ' 


, X 7 ■" 
X 10 •• 


SIZES. 




8 « 


• X 12 •♦ 






10 • 


* * 6 •• 






10 • 


• X 8 •• 






10 • 


X 10 '• 






-10 • 


' X 12 •• 






12 ♦ 


• X 8 '• 






12 ^ 


• X 10 '* 




• 


12 • 


• X 12 '* 






14 * 


• X 10 " 




\ 


14 • 


' X 12 " 



OUTER FLANGES REMOVED. \ 



Any size will be fur 
nished with outer flanges 
removed, if ordered that 
way. 



/ 



The outside leriffth 
of cylinder body 
No. 2 is always 
about 2 inches more 
than the actual 
stroke given here, 
as the piston occu- 
pies 2 inches. 



2 Cylinder Body. 

3 Piston and Rod (includes No. 13). 

4 Back Head: 

5 flat Head. 

6 Release Spring. 

7 Cylindec-head Bolt and Nut. 

8 Gasket. 



DETAILS. 

No. 



9 Cross Head. (Select style from Plate 

10 Follower. 

11 Packing Leather. 

12 Expander. 

13 Follower Stud and Nut. 
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Push Up Driver Brake Cylinder. 



Sr 




_[ED. 



a 



Push .Up Driver Brake Cylinders, 



PLATE Q tK 



OUTER FLANGES FULL. 



UlA. 



iTRoxr. 



OUTER FLANGES REMOVED, 



\ 



6 inches x G inches 





6 • 


• x 8 •• 




8 • 


x 6 •• 


STANDARD 


8 
8 • 


X 7 •• 
X 10 •• 


SIZES. 


8 • 


X n 




10 • 


' X 6 " 




10 • 


X 8 " 




10 • 


X 10 •' 




10 ' 


X 12 " 




12 ' 


• X 8 •• 




12 • 


• X 10 •• 




12 • 


• X 12 •• 




14 • 


X 10 •• 




\ 1* • 


• X 12 »• 



Any size will be fur- 
nished with outer flanges 
removed, xf ordered that 
way. 



) 



The otilside length 
of cylinder body 
No. 3 is always 
about 2 inches more 
than the- actual 
stroke given here, 
as the piston occu- 
pies 2 inches. 



DETAILS. 



2 Cylinder Body. 

3 Piston and Rod (includes No. 6). 

4 Flat Head. 

5 Upper Head. 

6 Follower Stud and Nut. 

7 Cylinder-head Bolt and Nut 



No. 

8 Gasket. 

9 Cross Head. (Select style from Plate 

Qin 

10 Follower. 

U Packing Leather. 

12 Expander. 
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TYPE "B 



••»•• 



Push Oliver Brake Cylinder. 



FLATS Q 12. 
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TYPE " B " 



Push Driver Brake Cylinders. 



PLATE Q «2. 



STANDARD 
SIZES. 



OUTER FLANGES FULL. 


OUTER FLANGES RBMOVBDJ 


SIA. 


STROKB. 




6 inches x ^6 


inches 




6 •• X 8 


( 


' 




8 •• X 6 


< 






8 "XT 








8 •• X 10 








8 •• X 12 






Any size will be fur 


10 •• Sc 6 
10 ♦» X 8 






nished with outer flanges 


10 •• xlO 






removed, if ordered that 


iO " X 12 
19 •' X 8 






way. 


12 '* X 10 








12 *• X 1^8 








14 M X 10 


• 






1 14 •• Xl2 








I 18 «• X-12 








\ 


1 


( 



*rhe otUside length 
of cylinder body No. 
2 is always' about 
2 inches more than 
the actual ■ stroke 
given here, .as the 
piston occupies 9 
inches. 



DETAILS. 



tio. 

2 Cylinder Body. 

3 Piston and Rod (includes No. 1 3 only). 

4 Back Head. 

5 Flat Head. 

6 Release Spring. 

7 Cylinder-he^d Bolt and Nutv 

8 Gasket 

9 Push-rod Holder; 



Na 

10 Follower, 

n Packing Leather. 

12 Expander. 

13 Follower Stud and Nut. 

14 Push. Rod, complete. 

15 Oil Plug (not shown). 

16 Push-rod Holder Pin. with Cotter. 

17 Push-rod Pin, with Cotter. 
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TYPE "C" 

Push Driver Brake Cylinder. 




TYPE "C" 



Push Driver Brake Cylinders. 



STANDARD 
SIZES. 



PLATE Q J3. 



OUTER PLANC^:S FULL. 



. 








DLA. 






^ROKE. 

• 


6 inches 


X 


6 inches 


6 ' 




X 


8 ' 




8 • 




X 


6 • 




8 • 




X 


7 • 




8 • 




X 


10 • 




8 • 




X 


12 • 




10 • 




X 


• 




10 • 




X 


8 • 




10 • 




X 


10 • 




10 • 




X 


12 • 




12 • 




X 


8 • 




13 • 




X 


10 • 




12 ' 




X 


12 • 




14 ' 




X 


10 • 




14 ' 




X 


12 • 




10 




X 


12 • 





OUTER FLANGES REMOVED. 



Any size will be fur- 
nished with outer flanges 
removed, if ordered that 
way. 



The outside length 
of cylinder body 
No. 2 is always 
about 2 inches more 
than the actual 
stroke jgiven here, 
as the piston occu- 
•pies 2 inches. 



DETAILS. 



No. 

2 Cylinder Body. 

3 Piston and Rod (includes No. 9 only). 

4 Back Head. 

5 Flat Head. 

6 Push Rod, complete. 

7 Cylinder-head Bolt and Nut 



No. 

8 Gasket. 

9 Follower Stud and Nut. 

10 Follower. 

11 Packing Leather. 

12 Expander. 
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Pull Up Driver Brake Cylinder. 




Pull up Driver Brake Cylinders. 



PLATE Q 14. 



OUTER FLANGES FULL. 















DIA. STROKIL. 






6 inches x 6 inches 






6 ' 
8 ' 
8 • 


• X 8 ' 

• X 6 ' 
X 7 • 




STANDARD 


8 ' 


X 10 • 




SIZES. , 




8 • 


X 12 • 








10 • 


• X 6 ' 








10 • 


• X 8 • 








10 ' 


X 10 • 








10 • 


' X 12 ♦ 








VZ ' 


• X 8 ' 








13 ' 
12 • 

14 • 


• Jc 10 ' 

• -x 12 • 
X 10 ' - 






V 


14 • 


' X 12 « 





OUTER FLANGES REMOVE 



^ 



Any size will be fur- 
nished with outer flanges 
removed, "if ordered that 
way. 



The outside length 
of cylindej: body 
No. 2 is alyrays 
abbut 2 inchefs more 
than the actual 
stroke ^iven here, 
as the piston occu- 
pies 2 inches. 



> 



No. 

2 Cylinder Body. 

3 Piston and Rod (includes No. 13). 

4 Stuffiog Box Head. 

5 Flat. head. 

6 Packing Nut. 

7 Cup Leather. 

8 Packing Spring. 



DETAILS. 



No. 



Cross Head. (Select style from Plate. 

Q17.) 

10 Follower. 

1 1 Packing Leather. 

12 Expander. 

13 Follower Stud and Nut. 

14 Cylinder-head Bolt and Nut. . 

15 Gasket. 
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TYPE "A" 



Pufl Driver Brake Cylinder. 



PLATE Q 16. 
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TYPE "A" 



Pull Driver Brake Cylinders. 



PLATE Q J5. 



OUTfiR FLANGES PULL 



DU. 



SniOKK 



6 inches x 6 inches 





6 • 


• X 8 '• 




8 • 


• X 6 •• 




8 • 


X 7 •• 


STANDARD 


8 • 


X 10 •• 


SIZES. 


8 • 


X 12 •• 


• 


10 • 


' X 6 '• 




10 ' 


X 8 '• 




10 • 


X 10 •• 




10 ' 


X 12 • 




12 • 


• X 8 •• 




19 • 


X 10 •• 




18 • 


X 12 •• 




14 • 


X 10 '• 




\,.14 . 


X 12 •' 



OUTER FLANGES REMOVED 



Any size will be fur- 
nished with outer flanges 
removed, if ordered that 
way 



The outside tength 
of cylinder body 
No. 2 is always 
about 2 inches more 
than the actual 
stroke given here, 
as the piston occu* 
pies 2 inches. 



DETAILS 



NoL 

2 Cylinder Body.- 

3 Piston and Rod (includes No, 13). 

4 Stuffing Box Head. 

5 Back Head. 

6 Packing Nut! 

7 Cup Leather. 

8 Packing Spring. 

9 Cross Head (Select style from Plate 

Q17.) 



No. 

10 Follower. 

1 1 Packing Leather. 

12 Expander. 

13 Follower Stud and Nut 

14 Cylinder-head Bolt and NuC 
10 Gasket 

16 Release Spring. 
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TYPE "A** 



Pull Driver Brake Cylinder* 



PLATE Q 16. 
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TYPE "A 



«« 



Pull Driver Brake Cylinders. 



PLATE Q fS. 



OUTfiR FLANGES PULL 



DIA. 



snoKX 



6 inches x 6 inches 





6 • 


. X 8 " 




8 • 


• X 6 •• 




8 • 


X 7 •• 


STANDARD 


8 • 


X 10 " 


SIZES. 


8 ' 


X 1« •• 


• 


10 ' 


' X 6 •• 




10 • 


X 8 •• 




1.0 • 


X 10 •• 




10 • 


• X 13 • 




12 • 


• X 8 •• 




19 • 


X 10 •• 




18 • 


X 12 •' 




14 • 


• X 10 •• 




^.14 . 


• X 12 " 



OUTER FLANGES REMOVED 



Any size will be fur- 
nished with outer flanges 
removed, if ordered that 
way 



The outside tength 
of cylinder body 
No. 2 is always 
about 2 incJies mora 
than the actual 
stroke given here, 
as the piston occu* 
pies 2 inches. 



DETAILS 



Na 

2 Cylinder Body.- 

3 Piston and Rod (includes No, 13). 

4 Stuffing Box Head. 

5 Back Head. 

6 Packing Nut! 

7 Cup Leather. 

8 Packing Spring. 

9 Cross Head. (Select style.from Plate 

Q17.) 



No. 

10 Follower. 

1 1 Packing Leather. 

12 Expander. 

13 Follower Stud and Nut 

14 Cylinder-head Bolt and NuC 
10 Gasket 

16 Release Spring. 
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«l >> 



TYPE "D 



««r\»t 



Engine Truck Brake Cylinder. 



PLATE Q 16. 



12 1.1 



f fl 1 I r I - r if-irii I n.ilii, . 



ia ^fe'..;vjy^ 




Q^q f) fl ft fl ^ ft 







1zi 



Note; — The flexible hose for connecting this cylinder with the pipe leading to the 
Triple Valve, is shown on Plate Q 'i\. 
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TYPE " D 



t« 



Engine Truck Brake Cylinders. 



PLATE Q 16. 



STANDARD 
SIZES., 





DIA. 




STItOKB. 


6 inches 


X 


6 inches. 


6 




X 


8 




8 




X 


7 




8 




X 


12 




10 




X 


8 




10 




• 

X 


10 




10 




X 


12 





The outside length of cybn> 
der body No 2 is always about 
2 inches irwre than the actual 
stroke given here, as the piston 
occupies 2 inches. 



DETAILS. 



Ko. 

% Cylinder Body.» 

3 Piston and Rod (includes No. 13 only). 

4 Forked Head. 

5 Back Head. 

6 Release Spring. 

7 Cylinder-heid Bolt and Nut. 

8 Gasket. 

9 Push-rod Holder. 



No. 

10 Follower. 

1 1 Packing Leather. 

12 Expander. 

13 Follower Stud and Nut. 

14 Push Rod, complete. 

15 Oil Plug (not shown). 

16 Push-rod Holder Pin. with Cotter. 

17 Push-rod Pin. with Cotter. 
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Cross Heads. 

K.ATE Q 17. 

BCsi. Bces. Bce4. 



i 



TJ 



SD 







(IE1II<?) 



Gross Heads. 



PI.ATE Q 


17. 


Fig- 


BC. 


61. 


Fig. 


BC. 


62. 


Fig. 


BC. 


68. 


Fig. 


BC. 


64. 


Fig. 


BC. 


65. 


Fig. 


BC. 


66. 


Fig 


BC. 


67. 
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Reservoirs 

PLATE Q 18. 




Fig. 2, 



Fifri. 






F^^ 





Fi§.3 





ri^.e 
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Reservoirs 



PLATE QJ8. 



16 inches. X 126 inches, capacity about 24,000 cubic inches. 





18 


' X 100 


<( 






24,000 






20>4 * 


* X 41 


i< 






12,000'. 






20J4 * 


* X 84 


t( 






25,000 




HG. 1. 


22>^ ' 


♦ X 34 


<» 






11,000 




Main Reservoir 


22 >4 • 


' X 41 


ti 






14,000 






24J4 • 


' X 34 


it 






14,000 






24>^ « 


• X 41 


u 






17,500 






26M * 


• X 41 


t< 


*/ 1 




20,000 






\2b}i * 


' X 96 


CI 






50,000 





NOTE. — Main Reservoir capacity for Passenger Engines should not be less than 16,000 cubic 
inches, and for Freight Engines 20.000 ,to {0,000. according to the number of air brake cars to be handled. 

FIG. 2. 

16 inch, by 33 iach Auxiliary Reservoir. (For use with 14 inch brakc-cylindcrs.) 

FIG. 3. 

14 inch by 33 inch Auxiliary Reservoir, (For use with 12 inch brake cylinders.) 

no. 4. 

12 inch by 33 inch Auxiliary Reservoir. (For use with 10 inch brake cylinders.) 

FIG. 6. 

10 inch by 24 inch Auxiliary Reservoir. (For use with 8 inch Tender add Truck 

brake cylinders.) 

FIG. 6. 

Reservoir Drain Cock. 

FIG. 7. 

Automatic Drain Cock. (For main reservoir only. ¥ot details of this cock. 

see PUte Q 34, Fig. 7) 

FIG. 8. 

10 inch by 33 inch Auxiliary Reservoir. (For use with 8 inch Driver brake c^inders.) 

FIG. 9. 

16 inch by 42 inch Auxiliary Reservoir. (For use with 16 inch Driver brake cylinders.) 
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Tender Cylinders* 

TULTE q 19. 




Fig. 4 



NOTE. — If, when empty, the Tendec weighs 82,000 lbs. or less, use the 8 inch Tertder Cylinder and a 
10 inch by 24 inch Auxiliary Reservoir. On all Tenders abo^e that weight use the 10 inch Tender Cylinder 
and 12 inch by 33 inch Auxiliary Reservoir. Tenders should have a braking power equal to 90 ^ of thdr 
empty weight. 
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Tender Cylinders* 



VhATB Q 19. 



FIG. 1. 
Eight-iBoli Flat H*ad Tander Oylindar, oomptoto. 

FIO. a. 
Tan-inch Flat Head Tender Ojlinder, complete. 



DETAILS. 



Ma 

"2 Cylinder Body. 

3 Piston and Rod (includes No. 10). 

4 Back Head. 
6 Flat Head. 

6 Follower. 

7 Packing Leather. 



No. 

8 Expander.- 

9 Release Spring. 

10 Follower Stud and Nut 

11 Cylinder-head Bolt and Nut. 

12 Gasket 

13 Plug. 



FIG. 8. 
Eight-inch Forked Head Tender Cylinder, complete. 

FIO. 4. 
Ten>inoh Forked Head TOnder Cylinder, complete. 



DETAILS. 


Ma 


No. 


2 Cylinder Body. 


8 Expander. 


8 Piston and Rod (includes No. 10). 


9 Release Spring. 


4 Back Head. 


10 Follower Stud and Nut 


6 Forked Head. (Specify length wanted.) 


1 1 Cylinder head Bolt and Nut 


6 Follower. 


12 Gasket 


7 Packing Leather. 


13 Plug. 
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<• 



Special** 8 Inch Passenger Car Apparatus. 



For Narrow Gauge ami Small Passenger Cars, weighing less than 82,000 lbs., when 
empty, provided the total brake power amounts to 90^ of the car weight, and is equally 
distributed to every wheel 

PLATE Q 20. 



<T 



. JT" ' ■■ •-' ;• " 



MMMMMMM 



mmmmm 



ss 




0=© 

13 



la 



Note :— With this apparatus, the style " P '* Triple Valve, Plate Q 6, should be used. 
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cc 



SpecfaP' 8 Inch Passenger Car Apparatus. 



PLATE Q 20. 



No. 1. " Special " Car Cylinder, Reservoir and Triple Valve, complete. 



DETAILS. 



2 Cylinder Body. 

3 Piston and Rod (includes No. 5). 

4 Back Head. 

€ Follower Stud and Nut 

6 Follower. 

7 Packing Leather. 

8 Expander. 

9 Release Spring. 



No. 

10 Reservoir (includes "Nbs. 11, 12,and IH). 

11 Drain Plug. 

12 Reservoir Stud and Nut. 

13 Cylinder-head Bolt and Nut. 

14 Cylinder Gasket. 

1.^ Triple Valve Gasket. 

16 Oil Plug. 

17 Cross Head. 



For Triple Valve, see Plate Q 6. Style "P.* 
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Ten Inch Car Cylinder. 




NOT»';-Thc slyk " P " Tiiple Valve. Plate Q 6, inu« be u5(d «[lh lh;> cyUni 



Ten Inch Car Cylinder* 



PLATE Q 21. 



No. 1. Ten inch Car Cylinder, complete. 



DETAILS. 



Vo. 

2 Cylinder Body. 

3 Piston and Rod (includes No. 11). 

4 Back Head. 

ft Forked Head (includes 2 of No. 14). 

6 Cross Head. 

7 Gasket. 

8 Follower. 



No. 

9 Packing Leather. 

10 Expander. 

11 Follower Stiid and Nut. 

12 Release Spring. 

13 Cylinder-head Bolt and Nut 

14 Triple-valve Bolt and Nut. 

15 Triple-valve Gasket. 



For Triple Valve, see Plate Q 6. Style " P.' 



65 



Twelve Inch Car Cylinder. 




NCJTE.-The "Speciil" Tripit Valvt, Pine Q n, buh be uied -ilh tbii ■ 



Twelve Inch Car Cylinder* 



PLATE Q aa. 



No. I. Twelve Inch Car Cylinder, complete. 



DETAILS. 



No. 

2 Cylinder Body. 

8 Piston and Rod (includes No. II). 

4 Back Head. 

5 Forked Head (includes No. 16 and 2 of 

No. 14). 

6 Cross Head. 

7 Gasket 

8 Follower. 



No. 

9 Packing Leather. 
10' Expander. 

11 Follower Stud and Nut 

1 2 Release Spring. 

13 Cylinder-head Bolt and Nut, 

14 Triple- valve Bolt and Nut 

15 Triple-valve Gasket 

16 Triple- valve Stud and Nut 



For Triple Valve, see Plate Q9*. 
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Fourteen Inch Car Cylinder. 




MOTE.— Tlic "SpedM" Tuplp Valve, Plate Q Si. must be lued wiib IMi cylinder. 



Fourteen Inch Car Cylinder^ 



PLATE Q as. 



Na 1. Fourteen inch Car Cylinder, complete. 



DETAILS. 



No. 

2 Cylinder Body. 

8 Piston and Rod (includes No. 11) 

4 Back Head. 

5 Forked Head (includes No. 16, and 2 

of No. 14) 

6 Cross Head. 

7 Gasket 

8 Follower., 



No. 

9 Tacking Leathen 

10 Expander. 

11 Follower Stud and Nut. 

12 Release Spring. 

13 Cylindcfrhead Bolt and Nut. 

14 Triple-valve Bolt and Nut. 

15 Tnple-valve GaskeL 

ir. Triple-valve Stud and Nut. 



For Triple Valve, see Plate Q 24. 
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Parts of 
** Special" Quick- Action Triple Valve. 



For 12 inch and 14 inch Car Cylinders. 



FULTEQ 24. 



Na 

3' Main Piston Ring. 
9 Slide Valve Spring. • 
20 Rubber Valve Seat. 

28 Strainer. 

29 Union Nut 

30 Union Swivel. 

31 Union Gasket. 
33 Drain Plug. 

45 Vent Valve Piston Ring. 
49 Graduating Valve Spring. 
64 Slide Valve. 
66 Graduating Valve. 
71-131-20 Vent Valve, complete. 

117 Check Valve. 

118 Check Valve Spring. 

119 Check Valve Capu 
126 Front Cap. 



No. 

130 Vent Valve Seat 
1 3.2 Vent Valve Spring. 
133. Main Cylinder Gasket 

134 Front Cap Gasket 

135 Front Cap Bolt (3 pieces). 

136 Side Cap Bolt (2 pieces). 

137 Quick Action Valve Piston. 
138-139-20 Quick Action Valve, complete. 

140 Quick Action Valve Spring. 

141 Quick Action Valve Cap. 

142 Piston Stop. 

143 Piston Stop Screw (not shown). 

151 Triple Valve Body. 

152 Main Piston (incjudes No. 3). 

153 Vent Valve Piston (includes: Nd. 45). 

154 Side Cap. 

156 Vent Valve Piston Spring. 
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Narrow Gauge Freight Car Cylinder, 

* 

Reservoir and Triple Valve. 



(€ INCH DIAMETER BY 8 INCH STROKE.) 



PLATE Q 27. 



No. 1. Narrow Gauge Car Cylinder, Reservoir and Triple Valve, complete. 



Ka 

2 Cylinder Body. 

3 Piston and Rod (includes No. 0). 

4 Back Head. 

5 Follower Stud and Nut. 
Follower. 

7 Packing Leather, 

8 Expander. 



DETAIIiS. 



No 



10 Reservoir (includes Nos. 11-12 and 16) 

1 1 Drain Plug. 

12 Reservoir Stud and Nut. 

13 Cylihderhead Bolt and Nut. 

14 Cylinder Gasket. 

15 Triple-valve Gasket. 
10 Oil Plug. 



9 Release Spring. 

For Triple Valve, see Plate Q 0, Style F, 





t0 
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''Speclar* Narrow Gauge Freight Car Cylinder^ 

with Detached Auxih'ary Reservoir and Triple Valve. 

(C INCH DIAMETER BY 8 INCH STROKE.) 

For cars weighing, when empty, lo.OOO lbs. or less, provided the total brake power 
amounts to 10% of the car weight, and is equally distributed to every wheel. 

PLATE Q 28. 




NOTE.— The Style "F" Triple Valve, Plate Q 6, must be used for this apparatus 
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Air Sis:nal Apparatus. 



PLATE A 3. 



FIG. 1. 
. 1. Car Discharge Valve, complete. 

Vo. DETAILS. 

2 Body. 

3 Stem. 

4 Spring. 

5 Handle. 

6 Stop Pin. 
r Cap. 

8 Union Nut. 

9 Union Swivel. 
10 Union Gasket. 

FIG. 2. 
1. Signal Valve, complete. 



HG. 3. 

No. 1. Reducing Valve, complete. 

No. I^TAILSb 

2 Body. 

3 Spring Cap. 

4 Valve Stud. 

•5 Supply Valve. 

6 Diaphragm Plate. 

7 Diaphragm. 

8 Diaphragm Nut. 

9 Diaphragm Spring. 
10 Supply-valve Spring. 



FIG. 4. 

Signal Whistle, complete. 



St! 



I 



\\\ . 



'I, 
Hi. 

r 
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J. 

;i 
Ir 
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1 1 
'■' I. 



Details of Signal Apparatus^ 



rUOB Q 2S. 




c 



Fig. 2 



figrS. 




Rg.t. 




r«,4. 







MAin SIONAL 




MAItfMOIlAV 



TOCAU OMCNMMC VAWC 

Fig.? 




A i. 



Fig. 8. 



Fig. 8. 




F%.«> 
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Details of Signal Apparatus* 



PLATE Q 26. 



FXO. r 

Standard Signal Hose and Coupling, 
complete. (Order in pairs.) 



Fxa. a. 



No. 



I Signal Coupling, complete. 

pairs.) 
S Packing Ring< 



(Order in 



Fia. 8. 



Standard Signal Hose. 



FIG. 4. 

Vo, 

1 Hose Clamp. 
3 Hose-damp Bolt 



FIG. 6. 
1 inch by | inch Hose Nipple. 

FIG, 6. 

I inch Angle Fitting. 



PIG. 7. 

No. I. Signal Pipe Strainer, complete. 

DBTAXL& 

No. 

2 Body. 

8 Union Swivel. 

4 Union Nut. 

5 Gasket. 

FIG. 8. 

No. I. i inch Cut-out Cock, complete. 

SBTAIX.8. 

No 

5} Body 
8 Plug. 

4 Cap. 

5 Spring. 

6 Handle. 

FIG. 9. 

No, 1. f inch Cock, complete* 

DBTAIXA 

No. 

2 Body. 

3 Plug. 

4 Cap. 

5 Spring. ^ 

6 Handle. 

FIG. 10. 

Signal Dummy Coupling; 



77 



Details of Signal Apparatus. 



PLATE Q as. 




( 



n^;M\l,„,„ 



Fig. 2 



fiS'd* 





F«,4. 







MA in SIOMAL 




MAItfMttNAt 



TO CAR OMCNAHOC VM.VK 

Fig. 7 





Fig.©. 



F%.«> 
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Details of Signal Apparatus. 



PLATE Q 26. 



FXO. 1. 



Standard Signal Hose and Coupling, 
complete. (Order in pairs.) 



Fxa. 2. 

No. 

I Signal Coupling, complete. (Order in 
pairs.) 

S Packing Ring« 

FIG. is. 

Standard Signal Hose. 



FIG. 4. 

Ko, 

1 Hose Clamp. 
3 Hose<lamp Bolt 



Fia. 6. 
1 indi by | inch Hose Nipple. 

FIG, 6. 
I inch Angle Fitting. 



PIG. 7. 

No. I. Signal Pipe Strainer, complete. 

DBTAXL& 

No. 

2 Body. 

8 Union Swivel. 

4 Union Nut. 

5 Gasket. 

FIG. 8. 

No. I. ^ inch Cut-out Cock, complete. 

SBTAIX.8. 

No 

2 Body 
8 Plug. 

4 Cap. 

5 Spring. 

6 Handle. 

FIG. 9. 

No. 1. f inch Cock, complete. 

DBTAIXA 

No. 

2 Body. 

3 Plug. 

4 Cap. 

5 Spring. ^ 

6 Handle. 

FIG. 10. 

Signal Dummy Coupling* 
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Narrow Gaqge Freight Car Cylinder, 
Reservoir and Triple Valve. 



(6 INCHPIAMETER BY 8 INCH' STROKE.) 



For cars weighing, when empty, 15,000 lbs. or less, provided the total brake power 
amounts to 70 J{ of the car weight, and is equally distributed to'every wheel. 



FI.ATE Q a?. 




NOTE. — The Style " F " Triple Valve, Plate Q 6, must be used for this apparatui* 
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Narrow Gauge Freight Car Cylinder, 

^ 

Reservoir and Triple Valve. 



(6 INCH DIAMETER BY 8 INCH STROKE.) 



PLATE Q 27. 



No. 1. Narrow Gauge Car Cylinder, Reservoir and Triple Valve, complete. 



Ko. 

2 Cylinder Body. 

3 Piston and Rod (includes No. 5). 

4 Back Head. 

5 Follower Stud and Nut. 

6 Follower. 

7 Packing Leather. 

8 Expander. 



DETAIIiS. 



No. 



10 Reservoir (includes Nos. 11-12 and 16) 

1 1 Drain Plug. 

12 Reservoir Stud and Nut. 

13 Cylihderhead Bolt and Nut. 

14 Cylinder Gasket 

10 Triple-valve Gasket. 
IG Oil Plug. 



9 Release Spring. 

For Triple Valve, see Plate Q 6, Style F/ 
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''Speclar* Narrow Gauge Freight Car Cylinder^ 

with Detached Auxiliary Reservoir and Triple Valve. 

(C INCH DIAMETER BY 8 INCH STROKE.) 

For cars weighing, when empty, lo.OOO lbs. or less, provided the total brake power 
amounts to ^0% of the car weight, and is equally distributed to every wheel. 

PLATE Q 28. 




NOTE.— The Style "F" Triple Valve, Plate Q 6, must be used for this apparatus 
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•'Special" Narrow Gauge Freight Car Cylinder, 

with Detached Auxiliary Reservoir and Triple Valve. 



(6 INCH DIAMETER BY 8 INCH STROKE.) 



PLATE Q 28. 



"Special" Narrow Gauge Car Cylinder, with Detached Auxiliary Reservoir and Triple 

Valve, complete. 





DETAILS. 


(0. 


1 No. 


1 Brake Cylinder, complete. 




10 Gasket. 


2 Cylinder Body. 




11 Cylinder-head Bolt and Nut. 


d Piston and Rod (includes No. 5). 




12 Flat Head. 


4 Back Head. 




13 Special' Auxiliary Reservoir (includes 


5 Follower Stud and Nut. 




Nos. 14 and 16). 


6 Follower. 




U Drain Plug. 


7 Packing Leather. 




15 Triple-valve Gasket. 


8 Expander. 




16 Reservoir Stud and Nut. 


9 Release Spring. 







For Triple Valve, see Plate Q 6, Style "F." 
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'^Speclar* Narrow Gauge Freight Car Cylinder* 

with Detached Auxiliary Reservoir and Triple Valve. 

(C INCH DIAMETER BY 8 INCH STROKE.) 

For cars weighing, when empty, 1?,000 lbs. or less, provided the total brake power 
amounts to 70;^ of the car weight, and is equally distributed to every wheel. 

PLATE Q 28. 




NOTC— The Style "F" Triple Valve, Plate Q 6, must be used for this apparatu&, 
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•'Special" Narrow Gauge Freight Car Cylinder, 

with Detached Auxiliary Reservoir and Triple Valve. 



(6 INCH DIAMETER nv 8 INCH STROKE.) 



PLATE Q 28. 



•• 



Special" Narrow Gauge Car Cylinder, with Detached Auxiliary Reservoir and 'Triple 

Valve, complete. 



DETAILS. 


lo. 


No. 


1 Brake Cylinder, complete. 


10 Gasket. 


2 Cylinder Body. 


11 Cylinder-head Bolt and Nut. 


3 Piston and Rod (includes No. 5). 


12 Flat Head. 


4 Back Head. 


13 Special Auxiliary Reservoir (includes 


5 Follower Stud and Nut. 


Nos. 14 and 16). 


6 Follower. 


U Drain Plug. 


7 Packing Leather. 


15 Triple-valve Gasket. 


8 Expander. 


16 Reservoir Stud and Nut. 


9 Release Spring. 





For Triple Valve, see Plate Q 6, Style "F.' 
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Standard Freight Car Cylinder, Reservoir 
and Triple Valve. 



rmpiy, over 15.000 and not more thin .40,000 Ibt, provided' 
ike power amounts 10 TOJ ol the car we^hl. and 
ii equally distributed to eveiy wheel 




KOTE— The Style " F ■ Triple Valve. Piate Q B. most b« used [orlfaiB appualM . 



Standard Freight Car Cylinder, Reservoir 

and Triple Valve. 



(8 INCH DIAMETER BY 12 INCH STROKE.) 



PLATE Q 29. 



No. 1. Standard Freight Cylinder, Reservoir and Triple Valve, complete 



DETAILS. 



Ko. 

2 Cylinder Body. 

3 Piston and Rod (includes No. 5). 

4 Back Head. 

5 Follower Stud and Nut 

6 Follower. 

7 Packing Leather. 
^ Expander. 

9 Kelease Spring. 



No. 

10 Reservoir (includes Nos. 11-19 
and 16). 

11 Drain Plug. 

12 Reservoir Siud and Nut 

13 Cylinder-head Bolt and Nut. 

14 Cylinder Gasket 

15 Triple-valve Gasket 

16 Oil Plug. 



For Triple Valve, see Plate Q 6, Style " F' 
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Standard Freight Car Cylinder, Reservoir 
and Triple Valve. 



For cars weighing, when empty, over It.OOO and not more than 40.000 Ibl,. piov 
the iDial hcake power amounis lo 70;l d the car weight, and 
a equally diatnbuted to evcTy wheel 




MOTE.— The Style "f "Tiiple Valve, Plate Q 6, muiK be used lor this appamu*. 



Standard Freight Car Cylinder, Reservoir 

and Triple Valve. 



(8 INCH DIAMETER UV 12 INCH STROKE.) 



PLATE Q 29. 



No. 1. Standard Freight Cylinder, Reservoir and Triple Valve, complete 



DETAILS. 



Ko. 

2 Cylinder Body. 

3 Piston and Rod (includes No. 5). 

4 Back Head. 

5 Follower Stud and NuL 

6 Follower. 

7 Packing Leather. 

8 Expander. 

9 Release Spring. 



No. 

10 Reservoir (includes Nos. 11-19 
and 16). 

11 Drain ?\\ig. 

12 Reservoir Stud and Nut 

13 Cylinder-head Bolt and Nut. 

14 Cylinder Gasket 

1 5 Triple-valve Gasket. 

16 Oil Plug. 



For Triple Valve, sec Plate Q 0. Style " F" 
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"Standard Special" Freight Car Cylinder, 
with Detached Auxiliary Reservoir and Triple Valve. 



For can vcighing. 




4C 



Standard Special*' Freight Car Cylinder, 

with Detached Auxiliary Reservoir and Triple Valve. 



(8 INCH DIAMETER BY 12 INCH STROKE.) 



PIiATE Q 80, 



riff. 1. Standard Frelffht Cylinder, with Detached Auxiliary Reservoir 

and Triple Valve, complete. 



tfo. 

1 Brake Cylinder, complete. 

2 Cylinder Body. 

3 Piston and Rod (includes No. 5). 

4 Back Head. 

5 Follower Stud and Nut 

6 Follower. 

7 Packing Leather. 

8 Exfij^der. 

• Release Spring. 



SETAXLS. 



Npi 



10 Gasket. 

11 Cylinder-head Bolt and Nut. 

12 Flat Head. 

13 Special Auxiliary Reservoir (includes 

Nos. 14 and IC). 

14 Drain Plug. 

15 Triple- valve Gasket. 

16 Reservoir Stud and Nut 



For Triple Valve, see Plate Q 6, Style " F.' 



flff. 2. Forked Head Brake Cylinder, complete. 

PETAXL8. 



Ma 

2 Cylinder Body. 

9 Piston and Rod (includes No. 5). 

4 l^ack Head. 

5 Follower Stud and Nut 

6 Follower. 

7 Packing Leather. 



No. 

8 Expander. 

9 Release Spring. 

10 Gasket 

1 1 Cylinder-head Bolt and Nut 

12 Forked Head. 
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'* Standard Special" Freight Car Cylinder, 
wHh Detached Auxiliary Reservoir and Triple Valve. 

(8 ,HC» D1.««E> BY IS I«CK ST«OSE,) 



cry »hed. 




ob-yTT^ g- 



$: 



^ 




^•Standard Special*' Freight Car Cylinder, 

with Detached Auxiliary Reservoir and Triple Valve. 

(8 INCH DIAMETER BY 12 INCH STROKE.) 

PXiATE Q 80, 

riff. 1. Standard Frelffht Cylinder, with Detached Auxiliary Reservoir 

and Tripie Valve, complete. 



tfo. 

1 Brake Cylinder, complete. 

2 Cylinder Body. 

3 Piston and Rod (includes No. 5). 

4 Back Head. 

5 Follower Stud and Nut, 

6 Follower. 

7 Packing Leather. 

8 Exfij^der. 

9 Release Spring. 



SETAXLS. 



vp- 



10 Gasket 

11 Cylinder-head Bolt and Nut. 

12 Flat Head. 

13 Special Auxiliary Reservoir (includes 

Nos. It and IC). 

14 Drain Plug. 

15 Triple-valve Gasket. 

16 Reservoir Stud and Nut 



For Triple Valve, see Plate Q 6, Style " F." 



f iff. 2. Forked Head Brake Cylinder, complete. 



PETAXL8. 



Ma 

2 Cylinder Body. 

9 Piston and Rod (includes No. 5). 

4 ilack Head. 

5 Follower Stud and Nut. 

6 Follower. 

7 Packing Leather. 



No. 

8 Expander. 

9 Release Spring. 

10 Gasket. 

11 Cylinder-head Bolt and Nut 

12 Forked Head. 
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'Special" Freight Car Cylinder, Reservoir 
and Triple Valve. 




■■ 1- '■ Tti|ik Valvt, Plait f 8, muii be u«<] for Ms . 



u 



special*' Freight Car Cylinder* Reservoir 

and Triple Valve, 



(S INCH DIAMETER BV 8 INCH STROK.t) 



FLATS Q 91. 



No. I. ••Special" Freight Cylinder and Reservoir/with Triple Valve, complete 



2 Cylinder Body. 

8 Piston and Rod (includes No. 5). 

4 Back Head. 

5 Follower Stud and Nut 

6 Follower. 

7 Packing Leather 

8 Expandet. 

9 Release Spring. 



DETAIXA 



No. 



10 Reservoir (includes Nos. 11-12 and Ui. 

41 Drain Plug. 

12 Reservoir Stud and Nut. 

]:( Cylinder-head Bolt and Nut. 

14 Cylinder Gasket. 

15 Triple valve Casket. 

16 Oil plug 



For Triple Valve, see Plate Q 6. Style "f 
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"Twfn Cylfnder*' Freight Car Brake Apparatus* 

with Detacbetf Auxiliary Reservoir and Triple Valve. 

((t INCH OIAMETeR •>' 9 IKCA STROKE.) 

For cars weighing, when empty, over 15,000 and not more .than 40,000 lbs., provided 

the total brake power amounts to 10% of the car weight, and 

is equally distributed to every wheel 

PUkTE Q S2. 




NOT^. — The Twin Cylinder equipment n only (or use upon freiffhl cars which are so consiructctf 
that the standard single cylinder brake cannot be used. The Cylinders atf .•usually so placed thai 
One is near each truck. Larger sizes can be furnished if necessary 

The Style "F" Triple Valve. Plate Q 0. must be used for this apparatus 
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«• 



Twin Cylinder*' Freiglit Car Brake ApparatuSt 

with Detached Auxiliary Reservoir and Triple Valve. 

(6 INCH DIAMETER BV 8 INCH STROKE.) 

PUIlTE Q 32. 

• Twin Cylinder " Freight Car Apparatus : Cylinders with Detached Ausdliary Reservoir. 

and Triple Valve, complete. 



r Brake Cylinder, complete. 

2 Cylinder Body. 

3 Piston and Rod (includes No. 5). 

4 Back Head. 

6 Follower Stud and Nut. 

6 Follower. 

7 Packing Leather. 

8 Expander. 

9 Release Spring. 



N& 

10 GaskeL 

1 1 Cylinder-head Bolt and Nut. 

12 Flat Head. 

18 Special Auxiliary Reservoir 6ndilte« 
Nos. 14 and 16). 

14 Drain Phig. 

15 Tripitvatve Gasket 

16 Reservoir Stud and Nut 



For Triple Valve, see Plate Q 6. Style " F 
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Details of Freight Car Brake Apparatus. 

nJLTB Q M. 




» Spwdil DnlB Oap, 



Details of Freight Car Brake Apparatus. 



FIG. 1. 



^i 




PLATE Q 33. 



H inch Hose and Coupling^i compl<;te. 
(Order in Pairs.) 

FIG. a. 

1 Standard 1{ inch Coupling. 

(Order in Pairs.) 

2 Packing King. 

FIO. 3. 

Standard 1\ inch Hose. 

no. 4. 

1^ inch Hose Nipple. 

FIO. 6. 

No. 

1 1^ inch Hose Clamp. 

2 Hose-clamp Bolt. 

FZ0.6. 

IJ inch* Angle Cock, complete. 

DSTASA 

No. 

1 Body. 

2 Plug. 
8 Cap. 

4 Spring, 
ft Handle. 

FIO. 7. 
1^ inch Cut*out Cock, complete. 

fiSTAlXA 

Ko. 

8 Body. 

9 Plug. 

10 Cap, 

11 Spring. 
•12 Handle. 

FIO. 8. 
U inch Coupling Hook. (See Fig. 18.) 



FIO. 9, 

No. 1. H inch Drain Cup. complete, 

SBTAIXA 

Ko. 

37 Body. 

3 Union Swivel. 

4 Union Nut 

5 Gasket. 
85 Strainer. 
36 Spider. 
32 Plug. 

FIO. 10. 

Release Valve, complete. 

OBTAXL8. 

Kb. 

23 Cylinder. 

24 Stiid. 

25 Vent Valve. 

26 Spring. 

27 Handle. 

28 Pin. 

29 Cotter 

FIO. 11. 

Pressure Retaining Valve, complete. 

DBTAXLS. 

No. 

2 Body (includes No& 5-6-7 and 8). 

3 Case. 

4 Weight. 

5 Handle. 

6 Plug. 

7 Cap. 

8 Spring. 

FIO. 12. 
Coupling Groove Cleaning Tool 

FIO. la. 

li inch Dummy Coupling. 
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Extra Detairs. 

PLATE Q *«. 





Extra Details. 



PZJkTB Q 84. 



FIG. 1. 

Special Drain .Cup. complete. (See the 
Note below.) 

OBTAILS. 
No. 

49 Body. 

50 Strainer. 
32 brain Plug. 

FXa. 2. 

Safety Valve, complete. 



Mo. 

2. Body. 

3 Regulating Nut 

4 Gap. 

5 Spring. 

6 Valve. 



FXa. 6. 

^Mnch Cut-out Cock foe Duplex Gov 

Fza. 6. 

Special Hose Connection, for use 
Engine Truck Brakes. 

'FXa. 7. 

Automatic Drain Cock, complete 
Main Reservoir).- 



No. 

12 Body. 

13 Handle. 

14 Cap, 

15 Valve $eat 

16 Valve. 

17 Pin, 



NOTE.— Our sundard drain cup (Fiij;. 9, Plate Q 33) should, be used in all cases where i 
placed in the normal position, i. e., with the branch pipe opening at the bottom^ 

On some hopper-bottom cars, however, where the detached cylinder has to.be placed I 
-«t the end under the hopper, it. often becomei necessary to place the drain cup in an inverted ( 
with the branch pipe led from the top. In such cases, the Special Drain Cup must be used, 
standard drain cup will not work well when inverted. 



93 



Cam Driving Wheel Brake. 




STYLES OF DRIVER BRAKES. 



STYLE A. Cam Spread Brake as abovQ, on Iwo pairs of wheels. 
STYLE H. OmsLdi! Equali«d PuLl Brakt, on forward side of twi 
Sm opposite page, 

STYLE F. See opposite page. 

STYLE G. Same as opposite page, except oa lour pairs of whetU 

STYLE K. Engine Truck Brake Fijmres (Levers, Shoes, elc). 




STYLE H. 

Outside Equalized Brake on 2 Pairs ol Driving Wheels. 




STYLE F. 

Outside Equalized Brake on 3 Pairs of DrivioK Wheels. 



Schedules of Equipments* 



SCHIDULI Locomotive Equipment toUkout Drivier Brake Apparatus :* for Locottotives not 
' B I • provided with brakes acting upon the Driving Wheels : 

1 No. 2 Duplex Air Pump, complete with Oil Cups, Drain Cock, and Wrenches. 

I Positive Discharge Engineer's Brake Valve, complete >tith Supplementary Reservoir 

. and 1 inch Cut^)ut Cock. 

II inch Pump Governor (Plate Q 7, Style By 
1 1 inch Steam Valve. 

1 Duplex Air Gauge. 

1 1 inch Reservoir Union. 

1 1% inch Reservoir Union. 

1 Automatic Drain Cock for Main Reseftoir. 

1 Pair 1 inch x 22 inch Complete Coupling HOse. 

3 1 inch X 1^ inch Angle Fittings. 

1 1 inch Stop Cock. 

1 1 inch Dummy Coupling. 



•CHBDULB Full Locomotive Equipmeot, including parts for operating Driving Wheel Brakes^ 
E 2. corresponding to Westinghoiise Schedule A 1. This equipment is same as. 

Schedule E 1, with the following parts added • 

2 Driver Brake Cylinders of suitable size and kind. 

1 Auxiliary Reservoir of size required. 

1 Reservoir Drain Cock. 

1 Triple Valve (Plate Q 4 or Q 5) with Bracket and Nipple. 

1 i inch Cut-out Cock. 

1 1 inch Drain Cup. 
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- 2 .m Xender Equipment, corresponding to Wcstin^housc Schedule B I. 



1 Tender Brake Cylinder of size and kind rcqui^ cd. 
1 Auxiliary Reservoir of size required. 

V Reservoir Drain Cock. 

1.. Triple Valve (Plate Q 4) with Bracket and Nipple. 
1 } inch Cut-out Qock. 

V 1 inch Tender Drain Cup complete with Drain Cock. 
1 ^1}^ inch Angle Cock with 1 inch Reducer. 

1 ' rair 1 inch x 22 inch Complete Coupling Mose. 
1 1 inch X 1^ inch Angle Fitting. 
1 1 inch Dummy Coupling. 



SGHCOULC Driver Brake Apparatus (pans to operate Driving Wheel Brajics when the latter 
•• ^» arc added to fiigincs already equipped for operating train brakes only), corres- 

ponding to Wcstinghousc Schedule D 1. 

2 Driver Brake Cylinders of suitable size and kind. 

1 Auxiliary Rescrvoii; of size required. 

1 Reservoir Drain Cock. 

1 Triple Valve ^Plate O 4 or p 5) with Bracket and Nipple. 

I i inch Cut-out Cock.' 

1 1 inch Drain Cup. 



•SCHEDULE Engine Truck Brake Apparatus, (parts to operate brakes acting upon the Engine 
T A. Truck Wheels, when the engine is otherwise fully equipped), corresponding t*' 

Westinghousc Schedule D 2. 



■©' 



1 Engine Truck Brake Cylinder of si/c and kind required. 

1 . Auxiliary Reservoir of size required. 

1 Reservoir Drain Cock. 

1 Triple Valve (Plate Q 4 ) wiih Bracket and Nipple. 

.1 i inch Cut-out Cock. 

1 1 inch Drain Cup. 

1 Piece 1 inch x 22 inch Hose with suitable connections.. 



p -J p Parts for Changing Pressure, similar to Westinghousc Schedule U. 

1 Set of parts to change the Standard Governor (Plate Q 7) to a Duplcx'Govcrnor (Plate QS). 

1 \ inch Cut out Cock for Governor. 

2 Safety Valves (one each for driver brake cylinders and tender cylinder). If thc'cngine is 

equipped with front truck brakes, one more Safety Valve will be lurnishcd lor the front 
truck cylinder. 
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■"c!*"* Small Passeng;er Car Equipment, for cars weighing less than 32,000 lbs. 

1 Special 8 inch Car Cylinder and Reservoir (Plate p 20), complete with Quick Action Triy»lft 

• Valve (Plate p 6/ Style P). 
1 } inch Conductor's Valve. 



1 Pair 1 inch x 22 inch Complete Coupling Hose, 
il ■ H inch Angle Cocks with 1 inch Reducers. 
1 1 inch Cut out Cock. 
1 Reservoir Drain Cock. 

1 1 inch Car Drain Cup. 

2 1 inch Dummy Couplings. 



6CHK0ULK Standard Passenger Car Equipment, (for cars weighing from 32,00;> to 5i»,000 lbs.> 
• C- corresponding to Wcstinghouse Schedule C 1. 

I 10 inch Car Brake Cylinder. 

1 12 inch X 33 inch Auxiliary Reservoir. 

1 Quick Action Triple Valve (Plate Q 6, Style P). and Gasket No. 15 (Plate Q 21). 

1 ^ inch Conductor's Valve. 

t Pair 1 inch x 22 inch Complete Coupling Hose. 

2 IJinch Angle Cocks with 1 inch Reducers. 
1 1 inch Cut out Cock. 

1 Reservoir Drain Cock. 

1 1 inch Car Drain Cup. 

2 1 inch Dummy Couplings, 



SCHEDULE Large Passenger Car Equipment, (for cars weighing over 50,000 and up to 70,000 

^ ©• lbs.), corresponding to Wcstinghouse Schedule R. 

1 12 inch Car Brake Cylinder. 

1 14 inch X 33 inch Auxiliary Reservoir. 

1 Special Quick Action Triple Valve (Plate Q 24), and Gasket No. 15 (Plate Q 22). 

1 J inch Conductor's Valve. 

1 Pair J inch x 22 inch Complete Coupling Hose.' 

2 IJ inch Angle Cocks with I inch Kcduce.rs. 
1 1 inch Cut-out Cock. 

1 Reservfiir Drain Cock. 

1 i inch Car Drain Cup. 

S 1 inch Dummy Couplings, 



SCHEDULE " Special "^ Passenger Car Equipment, (for cars weighing over YO.'noo lbs.), cor- 
H C. responding to Wcstinghouse Schedule P. 

1 14 inch Car Brake Cylinder, 

t 16 inch X 'Ao inch Auxiliary Reservoir. 

1 Special Quick Atti'on Triple Valve (Plate Q 24), and Gasket No.^g. (Plate Q 2^). 

1 jt inch Cdnduclors Valve. 

1 Pafr 1 inch x 22 inch Complete Couplin}; Hose. 

2 1} inch Angle Cocks uith 1 inch Rgduccrs. 
1 1 inch Cut-out Cock. 

I Reservoir Drain Cock. 

1 1 inch Car Drain Cup, 

2 1 inch Dummy Couplings. 
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•CHIDULI ''Standard" Frei|^ Car Equipment (Combined Apparatus) (for cars weighing 
OF. over 15,000 and not more, than 40,000 lbs), co/responding to Westinghouse 

Schedule K 1. 

1 Standard Freight Cyhnder, Reservoir, and Triple Valve, complete (Plate Q 29). 

1 Pressure Retaming Valve. 

1 Release Valve. 

1 1| inch Car Drain Cup. 

2 l| inch Angle Cocks. 
1 li inch Qit-out Cock. 

I Pair li inch's 22 inch Complete Coupling Hose. 



aCHCDULC "Standard Special" Freig:ht Car Equipment (Deuched Apparatus) (for Cars 

F. weighing over If.OOO and not more than 40,ono lbs.), corresponding to Westmg- 

house Schedule H 2 

1 Freight Cylmder (either Fig. I or Fig. 2 Plate Q 30). 

1 Detached Auxiliary Rf«iervoir and Triple Valve ^Plate Q 30). 

I Pressure Retaining Valve. ' 

1 Release Valve. 

1 1| inch Car Drain Cup. 

2 l| inch Angle Cocks. 
1 1 1. inch Cut-uut Cock. 

I Pair li inch x 22 inch Complete Coupling Hose. 



BCHCDULK "Special" Freight Car Equipment (Short Stroke Apparatus) (for use when there i« 
® F. not morn for the standard length), corresponding to Westinghouse Schedule H li. 

I Short Stroke CylinrJer Reservoir, and Triple Valve, complete (Plate Q 31). 

1 J^ressure Retaining Valve. 

I Release Valve. 

1 IJ inch Car Dram Cup. 

2 1^ inch Angle Cocks. 
,1 l| inch Cut-out Cock. 

1 Pair IJ inch x 2'i inch Complete Cf)upling Hose 

Dummv Couplings extra, not Jurnished unless specified; price 16 cents NET per pair for either 
New or Old style. 



•CHIDULI " Narrow Gauge " Freight Car Equipment (Combined .Apparatus) (for cars weigh. 
CNF. ,„g, 15,0(>0 lbs. or less), corresponding to Westinghouse Schedule H 4. 

1 Narrow Gauge Freight Cylmder, Reservoir, and Triple Valve, complete (Plate 37). 

1 Pressure Retamhig Valve 

I Releas6 Valve. 

1 \i inch Car Drain Cup 

2 l\ inch Angle Cocks. 
I U ""ch Cut-out Cock. 

1 Pair 1^ inch x 2:i inch Complete Coupling Hose. 
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SCHCOULC "Special Nanow^Gauge" Freight Car Equipment (Detached Apparatus) (for car* 
D N F. M-eighing 15,000 lbs. or less), con esponding to Westinghousc Schedule H 6. 

1 Special' Narrow Gauge Freight Cylinder (Plate Q 28). 

1 Special Narrow Gauge Reservoir and Triple Valve, complete (Plate Q 28). 

1 Pressure Retaining Valve. 

1 Release Valve. 

1 IJ inch Car Drain Cup. 

2 IJ inch Angle Cocks. 
1 l\ inch Cut-out Cock. 

1 Pair li inch .\ 22 inch Complete Coupling Hose. » 



•CHKOULK Twin Cylinder Freight Car Equipment (Twin Cylindcrsand Detached Reservoir) 
T F. (for cars weighing over 15,oijO and not more than 40,000 lbs.), corresponding to 

Westinghousc Schedule H 6. 

S Brake Cylinders 6 inch x S inch. 

1 Standard Detached Reservoir and Triple Valve, complete (Plate Q 32). 

1 Pressure Retaining Valve. 

1 Rejeasc Valve 

1 IJ inch Car Drain Cup. 

2 \\ inch Angle Cocks. 
1 l\ inch Cut-out Cock. 

1 Pair 1| inch x 22 inch Complete Coupling Hose. 



^^"m'f"'* "Large" Freight Car Equipment (for cars wcighin^j over 4o,000 lbs.). 

1 Brake Cylinder KTinch x 12 inch (of style required). 

1 Auxiliary Reservoir 12 inch x .^3 inch. 

I Quick .Action Triple Valve (Plate Q 6, Style Pj and Gasktt. 

I Pressure Retaining Valve. 

1 Release Valve. 

1 1 J inch Car Drain Cup. 

2 \\ inch Angle Cocks. 
1 l\ inch Cut-out Cock. 

t Pair l\ inch x 22 inch Complete Coupling Hose. 



8CHI0ULE Train Signal for Locomotive and Tender, correspo:--r«; "v \Vc»»»nfhco.e 

K 8. Schedule J. 

1 Signal Valve. 

I Reducing Valve. 

1 Signal Whistle. ' 

2 Pairs f inch Complete .Signal Hose, with Angle Fittings attached. 
.2 I inch Stop Cocks. 

1 4 inch Stop Cock. 

2 Signal Dummy CoupUnjjs 
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**' * ^ Train Signal for Passenger Car, corresponding: to West^nghouse Schedule K. 



1 Car Discharge Valve. 

1 Pair i inch Complete Signal Hose, with Angle Fittings attached. 

2 i inch Stop Cocks. 

1 i inch Cut-out Cock. 

1 Signal Pipe Strainer. 

2 Signal Dummy Couplings. 



•CMiDOLB To Change Locomotive and Tender from Old to New Automatic, correspond- 
.C K* ing to Wcstinghousc Schedule L. 

1 Positive Discharge Engineers Brake Valve, complete with Suppleinentary Reservoir anrt 
1 inch Cutout Cock. 
Duplex Air Gauge. t 

1 inch Reservoir" Union. 
Angle Cock with 1 inch Reducer. 
Pair 1 inch x 22 inch Complete Couplin}; Hose. 
1 inch X li inch .\ngle Fittings. 
1 inch X li inch Hose Nipple. 



Necessary Pipe and Pipe Fittings. 



SCHSftULK To Change Car From Old to New Automatic, corresponding to VVesii.ighouse 
C F C. Schedule M. 



1 
2 
1 
1 
1 



10 inch Front Cylinder Head. 

S inch X 4} inch Bolts. 

Quick Action Triple Valve (Plate Q 0, Style P). 

1 inch Car Drain Cup. 

1 inch Cutout Cock. 

Angle. Cocks with 1 inch Reducers. 

I inch X li inch Hose Nipples. 

Piston Cross Head for l^j inch Pin and Lever. 



Necessary Pipe and Pipe Fittinsjs. 



Usual Quantity of Pipe and Pipe Fittings Required: 

For applying the Brake to a Locomotive and Tender, including Driver Brakes: 



u> 


to •% ft. H in. Pipe. 


«".0 


" Ji'.'j '• 1 in. 


•20 


" 45 '• 1 in. " 


5 


•» K. " iin. 


:.'ii 


•' Hj " i in. Copper Pipe. 


• 1 


■' 5 Nipples, ] in. X 2 in. 


1 


" a Mils. J in.' 


2 


" 5 " 1 in, 



4 


to 


C Ells,i in. 

1 Tee, 1 in. 

1 " 1 in. X I in. x Jin 

1 Coupling, 1 in. 


I 


or 


2 Unions, 1 in. 


3 


to 


6 •• i in. 
1 - i in. 
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I'or applying the Brake to a Passenger Car:' 

55 to 90 ft. 1 in. Pipe. 
15 " 30 " fin. *♦ 

I or 2 Ells. 1 in. 

1 to 3 •• } in. 



1 or 2 Street Ells. 1 in 

1 Tee, 1 in. X 1 in. x J in. 

2 Unions, | in. 



For applying the Brake to a Freight Car; 

35 to 45 (t U in. Pipe. 
15 " 35 " f in. " 

or 1 Ell, li in. 

" 1 •« Ji in. X 1 in. 



or 1 Street Ell, IJ in. 
" 1 i' " 1 in. 
i " 2 Ells, f in. 
1 Union, | in. 



.NOTE: — The above list applies to Clear Bottom Cars. For Hopper Bottom Cars and those rcqi 
unusual location of brake apparatus, a larger quantity of pipe and pipe fittings is required 

For applying the Compressed Air Train Signal to a Locomotive and Tender: 



50' to 75 ft. I in. Pipe. 
10 " 30 '• i in. '• 
6 " 15 " i in. " 

1 Nipple f in. X 4 in. 
to 3 Ells, } in. 
J " A in. 



1 to 3 Ells, i in. 

2 Tees, } in. x } in. x 4 in. 
1 Coupling, j in. 
to 2 Unions, f in.. 

2 or 3 •• i in. 



For applying the Compressed Air Train Signal to a Passenger Car:' 



50 to 80 ft. I in. Pipe. 
12 " 25 •• i in. •• 

^. Nipples, } in. X 4 in. 



2 or 3 Ells, i in. 

1 Union, i in. 
or 1 ♦* . 4 in. 
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Signal. 







■ f. 



f 



f-'z 



im 



I 



I 



•- 1 I 
1 



•i 
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MARSHALL M. KIRKMAN'S WORKS. 



THE SCIENCE OF RAILWAYS. 

A Library of Reference and Instruction, portraying the methods and prin- 
ciples connected with the organization, location, capitalization, construction, 
maintenance, equipment, motive power, operation and administration of rail- 
roads, profusely illustrated with engravings of railway appliances expressly 
prepared for the work. It is a treasury of research and practical experience 
portraying truly and vividly the practices of the great art of railway trans- 
portation in their highest and best forms. 

**A work having the unique distinction of being both comprebenslvc and tboroug^. 
It win mever cease to be of great value.*'— Marvin Hugbltt, President, Chicago & 
Northwestern Railway. 

*There is nothing In railway literature to be compared with these books f n extent 
or value.**— Sir William C. Van Home, Chairman Board of Directors, Canadian Pacific 
Bailway. 

"Of great value to railway employes and to investors and others Interested in rail- 
way propertieB.*'— William H. Newman, President, New York Central & Hudson River 
Railroad. 

**The author has a great reputation. His books are especially valuable to the pro* 
fesslon.**— Journal of the German Railway Administration Society. 

**T78efnI to all who desire to gala some Insight into the arcana of railway manage* 
ment.**— Herapath's Bailway Journal, London. 

PRIMITIVE CARRIERS. 

A unique and rare work of art, in portfolio form, embracing fifteen hundred 
beautiful engravings portraying the primitive peoples of the world and their 
methods of carriage in every age and quarter of the globe. 

**A more interesting series of illustrations it would be dlflScult to imagine, or one 
that could give more clear and positive instruction in the history of humanity.*'— 
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